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Sandycroft Foundry Co., Ltd., Chester. 


Electrical Porcelain. 
James Macintyre, and Co., Ltd., Burslem. 


Engines (Steam, Oil, and Gas). 
Acme Engine Co., Ltd., Shettleston, Glasgow. 
Campbell Gas Engine Co., Ltd.. Halifax. 
Cundall, Sons and Co., Ltd., Shipley, Yorks. 
Diesel Engine Co., Ltd., 179, Queen Victoria Street, E.C. 
Richard Hornsby and Sons, Ltd., Grantham. 
Mirrlees Watson Co., Ltd., Glasgow. 
Charles D. Phillips, Newport, Mon. 


Engravers. 
Carl Hentschel (1906) Ltd., Meisenbach Works, West Norwood, 
London, S.E. 


Fans. 
Electric and Ordnance Accessories Co., Ltd , Stellite Works, 
Birmingham. 
Electromotors Ltd , Openshaw, Manchester. 
ux Electric Co., Ltd., 71, Queen Victoria Street, London, 
E.C. 


Furnaces (Compressed Air). 
Ed. Bennis and Co., Ltd., Little Hulton, Bolton. 


Fuse Boxes. 
Reason Manufacturing Co., Ltd., Lewes Road, Brighton. 


Gas Power Plant. 
Industrial Engineering Co., 12, Exchange Street, Manchester. 
Salmon Whitfield and Co., Victoria Works, Kettering. 


Gearing. 
George Angus and Co., Ltd., Newcastle-on-Tyne. 


Generators. 
Crompton and Co., Ltd., Salisbury House, London, E.C. 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
Maschinenfabrik Oerlikon (G. Wuthrich), Oswaldestre House, 
Norfolk Street, London, W.C. 


Hauling Gears (Electric). 

Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead- 
on-Tyne. 

M. B. Wild and Co., Argyle Street, Nechells, Birmingham. 
licators. 
.annan and Buchanan, 75, Robertson Street, Glasgow. 
mps and Lighting. 

E. G. English Manufacturing Co., Ltd., 4/5, New Compton 


3* set, Charing Cross Road, London, W.C. 
eral Electric Co., Ltd., 71, Queen Victoria Street, London, 
zie 


Litt Elert-ic). 
Wm rc nd Co., Newton Heath, Manchester. 
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Machine Tools. 
Craven Brothers, Ltd., Osborne Street, Manchester, and at 
Reddish. 
Cunliffe and Croom, Ltd., Broughton Iron Works, Manchester. 
Hulse and Co., Ltd., Ordsal Works, Salford, Manchester. 
B. & S. Massey, Openshaw, Manchester. 
Charles D. Phillips, Newport, Mon 
R. G. Ross and Son, Greenhead Engine Works, Glasgow. 
Smith and Coventry, Ltd., Manchester, 


Measuring Instruments. 
Ferranti, Ltd., Hollinwood, Lancs. 
Nalder, Bros., and Thompson, Ltd.,34, Queen St., London, E.C. 


Mechanical Stokers. 
Ed. Bennis and Co., Ltd., Little Hulton, Bolton. 
Meldrum Bros., Ltd., Timperley, Manchester. 
Meters. 
Ferranti, Ltd., Hollinwood, Lancs. 
The Reason Manufacturing Co., Ltd., Brighton 


Mining Tools. 
Hardy Patent Pick Co., Ltd., Sheffield. 
Motor Cars. 
Adams Manufacturing Co., Ltd., 147, Queen Victoria Street, 
London, E.C. 
* Argyll Motors," Ltd., Alexandria and Bridgeton, Glasgow. 


Motor Starters and Regulators. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 


Office Equipment. 
Rockwell-Wabash Co., Ltd., 69, Milton St., London Wall, Е.С. 


Packing (Metallic). 
Lancaster and Tonge, Ltd., Pendleton, Manchester. 
United States Metallic Packing Co., Ltd., Bradford. 


Photo Copier (Electric). 
J. Halden and Co., 8, Albert Square, Manchester. 


Portable Electric Tools. 

Kramos, Ltd., 169 & 17o, Shoreditch High Street, E.C. 
Printers. 

London & County Printing Works, Drury Lane, London, W.C. 


Pumps and Pumping Machinery. 
Crompton and Co., Ltd., Salisbury House, London Wall, E.C. 
Edwards Air Pump Syndicate, Ltd., 3 and 5, Crown Court, 
Old Broad Street, E.C. 
Frank Pearn and Co., Ltd., West Gorton, Manchester. 
Sandycroft Foundry Co., Ltd., Chester. 
Ernest Scott and Mountain, Ltd., Newcastle-on-Tyne. 
Rheostats. 
Adams Manufacturing Co., 
London, E.C. 


Scientific Instruments. 
Crompton and Co., Ltd., Salisbury House, London, E. C. 
John Davis and Son (Derby), Ltd., All Saints Works, Derby. 
Screws. 
Automatic Standard Screw Co., Church Street, Halifax, 


Ship Lighting (Electric). 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
J. H. Holmes and Co., Newcastle-on-Tyne. 


Steam Traps. 
British Steam Specialties, Ltd., Fleet Street, Leicester. 
Lancaster and Tonge, Ltd., Pendleton, Manchester. 


Switchboards, 8с. 
Electric & Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
Ferranti, "Ltd. , Hollinwood. 
India-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd., 
106, Cannon Street, London, E.C. 
McGeoch, William and Co., Ltd., 108, Argyle Street, Glasgow. 
Nalder Bros. and Thompson, 'Ltd., 34, Queen St., London, E.C. 
Union Electric Co., Ltd., їзї, Queen Victoria St., London, E.C. 
Tapes. 
Connolly Bros., Ltd., Blackley, Manchester. 


Training College. 
Electrical Standardizing, Testing and Training Institu 
Faraday House, Southampton Row, London, W.C. 


Tramway and Railway Equipment (Electric). 
British Westinghouse Electric and Manufacturing t d., 
Norfolk Street, Strand, W.C. 
Mountain and Gibson, Ltd. , Elton Fold Works, Bury 2S. 
J. G. White and Co., Ltd., 224, College Hi" ‘Cant street, 
London, E.C. 


Ltd., 147, Queen Victoria Street, 


, 


{ 
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Transformers. 
Crypto Electrical Co., 3, Tyers Gateway, Bermondsey Street, 
London, S.E 


Даар ега. 
Temperley Transporter Co., 72, Bishopsgate Street Within, 
London, E.C. 


Winches (Electric) and Speed Reducing Gears. 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
R. G. Ross and Son, Glasgow. 


Wire Ropes. 
Glaholm and Robson, Ltd., Sunderland. 
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HIGH-GLASS TOOLS 


a, FOR 
A 0. = Contractors, Quarrymen, 
| z B Miners, and Agriculturists. 


E| 22, "UNIVERSAL" and “ACME” PICKS. 

Р | Picks, Shovels, Spades, Forks, 
Hoes, Axes, Hammers, 
Wedges, Crowbars, бс. 


HAND and POWER BORING MACHINES 
for Rock and Coal. 


MINER’S DRILL STEEL. 


Pick and Hammer Shafts. 


The Hardy Patent Pick Œo., Ltd., 


SHEFFIELD, ENGLAND. 


CONTRACTORS TO HOME aad FOREIGN GOVERNMENTS, 
INDIA OFFICE, etc., etc. 


6 Strands, 7 Wires. 6 Strands, 19 Wires. 


Telegraphic ABC, AI 


Address : 
" Glaholm, 


and Engineering 
Telegraphic Codes 


Sunderland." used. 


6 Strands, 24 Wires. 6 Strands, 37 Wires. 


ROUND AND FLAT WIRE ROPES for MINING. 
EXTRA FLEXIBLE STEEL ROPES for GENERAL ENGINEERING. 
GALVANISED FLEXIBLE and EXTRA FLEXIBLE STEEL WIRE 

HAWSERS for SHIPPING, 
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"THEJANCASTER' 


“The Lancaster” Metallic Packings are now working 
satisfactorily on the largest engines at pressure up to 300 lbs. 
per square inch, and at superheats up to 750 degs. Fahr. 


For full particulars write for Catalogue “  E.3." 


LANCASTER & TONGE, Ltd., Engineers, 
PENDLETON. MANCHESTER. 


Metallic Packings. 


IO REASON MANUFACTURING CO. 


2. BRIGHTON. 
T ELEGTROLYTIG 
| | КЕМЕН 

| = : ОМА БАЙ 


FRICTION ERRORS, 
MAINTENANCE COSTS, 
STARTING TROUBLES. 


LOW DROP. HERMETICALLY SEALED. 
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THE INDUSTRIAL ENGINEERING (0. 


Heap oFFice: 12, EXCHANGE STREET, MANCHESTER. 


DYNAMOS and MOTORS for 


ALL , 


à PURPOSES. 


мр0 eee 


200 KW. ROPE-DRIVEN DYNAMO. 


75 to 200 KW. 


Works: |NEWTON, HYDE. 
London Office: Messrs. GEO. PIGGOTT & CO., 110, Cannon Street, E.C. 


Depots at: BIRMINGHAM, GLASGOW, NEWPORT, DUBLIN, and CARNARVON. 
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M ana: | — Д Houses 


‘CROM EN, LONDON.” 


zT e CENTRAL (Post ibe : 
{ E. 


exa  —ÁM Е - 


o — — о» шш 


MANUFACTURERS OF 


DYNAMOS & MOTORS 


FOR 


DIRECT AND ALTERNATING 
CURRENTS. 


^ "THREE-MOTOR TRAVELLING JIB CRANES, 


ARC LAMPS, FLAME LAMPS 
\ PROJECTORS, 
| ELECTRIC CRANES, PUMPS, 
SW!TCHBOARDS, 
MEASURIWG INSTRUMENTS, &c. | 


| 


122 WEN a е М OS 


satu Е БИРУЕ 1127 
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Hosted by' Ls OO KIC 


=z d Xu E. в у: АЗ R E 
Г NC SET 


CROMPTON, LONDON: 
аа а. UI 


Telephone: 
488 CENTRAL (Post Office). 


CONTRACTORS FOR 


CENTRAL STATION EQUIPMENTS, 


POWER INSTALLATIONS. 


STEAM ALLTEKNALURK, 


PHREE-PHASE 


COLLIERY AND MINING PLANT, 
STREET LIGHTING, 


AND 


SHIP AND DOCWYARD 
INSTALLATIONS. 
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BABCOCK & WILCOX LTD. 


Patent 


Water-Tube 


Batlers 


OVER 5,500,000 H.P. 
Land Type, 


AND 1,100,000 H.. 


Marine Type, 
IN USE. 


Estimates and Plans on application, 


эЛ т, ‘ os Е = 
SUH (CHT (cer 


Z/ 


Влвсоск & WrirLcox BOILER, FITTED WITH SUPERHEATER, 
(Integral with Boi'er.) 


Also Water-Tube Marine Boilers & Complete Boiler House Plants. 
Head Offices: Oriel House, Farringdon St., London, E.C. Works: Renfrew, Scotland. 


CLARKE, CHAPMAN & CO., Ltd., 
Victoria Works, GATESHEAD. 


Makers of 


SEARCHLIGHT PROJECTORS, 


including 
Silvered Mirrors, 
Diverging Lenses, 
ard all Accessories, complete to 
Suez Canal Requirements, etc, 


Electrically-driven 
Haulage Gears, 


Capstans, 
Winches, Gc. 


Generating Plants, 


Motors, &c. HIGH-SPEED ENGINES —open 


and enclosed, forced lubrication 
types. 


Electrically-driven 


A INSTALLATIONS of ELECTRIC 
Pumps. SHIF-LIGHTING. 


Contractors to Admiralty, War Office, India Office, Foreign Governments. 


T {CYCLOPS, GATESHEAD. 
London Ofiice: 50, FENCHURCH ST. Jules cori OUS TURIN. 
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)). EFFICIENCY & ECONOMY - | 
7 CHARACTERIZE ALL OUR MANUFACTURES. 


i, " AE G ELECTRICAL COMPANY OF Y» 
(tH SOUTH AFRICA. LIMITED. || 


lo Charing Cross К°, LONDON. w.c. — JOHANNESBURG. | 


| ELECTRICAL MACHINERY. APPARATUS, CABLES & INCANDESCENT LAMPS, 
ee for ELECTRICAL PLANT of all Kinds. 
P CONTRACTORS. for. о. INSTALLATIONS, 
| CENTRAL идо, ELECTRIC RAILWAYS & TRAMWAYS. 


[n dealing with Advertisers please mention The ELECTRICAL MAGAZINE, 


The SANDYCROFT 


MANUFACTURERS 


of 
All classes of — 
Mining, Mechanical, 
— — and — — — — 


Electrical Machinery. 


THREE-PHASE LIQUID REVERSING CONTROLLER. 


б 


THREE-PHASE WINDING ENGINE. 


No —É—É 


FOUNDRY is 


CHESTER. 


MARVIN-SANDY CROFT 
ELECTRIC ROCK DRILL. 


CONTRACTORS 


for the 
Equipment of 
Power ё? Lighting 
Stations, 


Mines, Collieries, 
Factories, 


Private Buildings, 
&c., &c. 


— For particulars apply to 


| The Sandycrott 
ER >> Foundry €0., Ltd., 


С HESTER. 


A 


THREE-PHASE MOTOR DRIVING PUMP. 


€ 
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MANUFACTURING ELECTRICAL 
ENGINEERS ann CONTRACTORS 


FOR 


_ SHIP LIGHTING 


i | S.S. “KENT” and | 
| DOCK, DURBAN. 


^ 804 Ships Lighted. 


TEXTILE MILLS 


Eos E.D. Sasscon & Co. | 
| Bombay. | 


COLLIERIES 6 
ENGINEERING WORKS 


| Bradford Colliery | 
| Fumping Plant. 


32,000 B.H.P. Installed. 


NEWSPAPERS 
б PRINTING 


| Те “TIMES. | 


22,000 B.H.P. Installed. 


CENTRAL 
STATIONS 


| HACKNEY, | 


LONDON. 
14,000 B.H.P. Erected. 


COUNTRY 
HOUSES 


H.R.H. | 
The Duchess of Albany, 
Claremont, | 


88 Mansions and Country 


| Houses. 
CONTRACTORS (ie WAR OFFICE, GENERAL POST OFFICE, 
Branch Offices &c. 


LONDON 17, Soho Square; MANCHESTER Strutt St. GLASGOW 19, Waterloo St. FULL DESCRIPTIVE 


Telegrams: ' Vermilionette.’ Telegrams} ** Compound.’”” Telegrams: ** Effictency.’’ LISTS and CATALOGUES 
Telephone: 2691 Gerrard. Telephone: 25 Central. Telephones: 984 and 4984. | will be sent on application. 
— НИНЕН ЫНЫН EEE 


J. Н. HOLMES & Co. 


Newcastle-on-Tyne. 
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| THE VERY LATEST 


VERTICAL SPINDLE FOUR SAGE 
WDATCR-TIGHT HIGH CFFICICHCY 
WATCR-COOLED CENTRIFUGAL 


EN 
MOTOR . SS PUMP 


300 B. ERP: 1,000 Gallons per Minute. 
2,500 Volts. 050 feet Head. 


For all classes of ELECTRICAL MINING PLANT, 
| ^*^ ERNEST SCOTT & MOUNTAIN, ть. 


Newenastle-on-Tyne. 


| Hosted by ы | 


* um" Destructors 


“Meldrum Destructors 


(TOP, FRONT, OR BACK FEED.) : 
Successful in 
| GREAT BRITAIN - 80 working. 
IRELAND - В Dublin. 
CANADA : : At Westmount (Montreal). 
SOUTH AFRICA - Johannesburg (3 plants). 
| NEW ZEALAND - Christchurch. апа Auckland. 
AUSTRALIA - : Annandale (Sydney) and 
Toowoomba (Queensland). 
PARIS - - - Largest Destructor-Power plant in 
Ње world being installed. 
PRETORIA - - South Africa, order just placed. 
m + 


Destructor and Power Plants 


Are always successful if by 


^ MELDRUMS," 


TIMPERLEY, 
MANCHESTER. 


- 4-5—09—9—39—49—29—1—9—79—9—4 a: an an am 9-999-999-9999 99-99-49. 9-9 
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9-979-999-9999 9999999 9—9—9—9—9—9 POPP 9—9—9-9—9—9—9 99-999 9- eo 


UP-TO-DATE 
BOILER-FIRING 


“Meldrum Stokers” 


(Forced, Induced, or Natural Draught.) 


m m m m m 


~>+++++ + +o oo 


e ø = ee 
Economy, Especially 
—— Suitable 
High Duty. for 
аа Electricity 
Smokeless. Stations. 
2 Y Q o 


—— 


Enquiries Invited and Full Information Supplied by 


MELDRUM BROS., Ltd., 
Timperley. MANCHESTER. 


i 99-99 9-0 9 9 O09 e e 999 99399-9399 3-4. i OOOO OR 


| HHH FFE FHP FFELP ————————— ——— ——————— A aÓ 


< in a i 
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THE “WHITFIELD” GAS POWER 


PATENT 5 к 
ГАШ 2 to 2000 
AUTOMATIC PRESSURE H.P. 


For Anthracite, Coke, or other ; cias 
Non-Bituminous Fuel. : 


Automatic Pressure Plants 
adaptable for 


POWER o 
HEATING 


POWER 
and 
HEATING 
Combined. 
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Saving of 
50% 
to 
75% 
on your 


Power Bill. 


THE “ WHITFIELD" Patent Suction GAs PLANT. 


The result of 20 years’ experience in this branch of Engineering, designed to meet the case of users of Саз | 
Engines who require cheap gas for power purposes only. 


FURTHER PARTICULARS, PRICES, PLANS, AND SPECIFICATIONS FREE FROM 


SALMON WHITFIELD & CO,, 


Engineers and Government Contractors, KETTERING. 


| Telegrams: “ SALMON, KETTERING." Telephone ; No. 66, 
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Home— Abroad— 
BELFAST: 75, Ann Street. BRISBANE : Edward Street. 
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BRADFORD : r, Tanfield Buildings, Hustlergate, BULAWAYO (RHODESIA): Agency Chambers. 
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Works: SILVERTOWN, LONDON, E. 
Head Offices & Warehouses: 100-106, Cannon Street, LONDON, Е.С. 
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Steam Pumps. 


Power Pumps. 


Treble Ram Electrical Sinking Pump. 
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Westinehouse 


Electric and Power Apparatus. 


Steam Turbines. Gas Engines. 
Westinghouse Gas Engines and 


Generators, Midland Railway. 
Heysham Harbour. 


Westinghouse Turbo-Generator, 
Metropolitan Railway, London. 
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Tramway Equipments. 


London County Council Tramcear, 
equipped with Westinghouse Motors, 
Controllers, and. Magnetic Brakes. 


Single-Phase Railways. 


Locomotive equipped with Westing- 
house Single-Phase Motors. 


The British Westinghouse Electric & M’fg. Co., Ltd. 


Head Offices: Works: 
Г.охрох : Norfolk Street, Strand, W.C. MANCHESTER : Trafford Park. 
Branch Offices : Agents : 


BELFAST: 7, Donegal Square, 

BinMINGHAM : Central House, New Street. 
CARDIFF: 102, St. Mary Street. 

GrAscow : 65, Renfield Street. 

MANCHESTER : 5, Cross Street. 
NEWCASTLE-ON-TYNE : Collingwood Buildings, 


For Australia, New Zealand, and Tasmania. 
DuNEDIN : Noyes Bros,, 1, Crawford Street. 
MELBOURNE: Noyes Bros., 15 & 17, Queen Street. 
SvpNEY : Noyes Bros., 109, Pitt Street. 


Collingwood Street. . For India, Upper and Lower Burmah, and Island of 
SHEFFIELD : Market Place Buildings. Ceylon: 
SOUTH AFRICA: Johannesburg, Consolidated 

Buildings. CALCUTTA: Jessop & Co., Ltd., 93, Clive Street. 
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FERRANTI LIMITED, 


For all kinds of 


SWITCHGEAR. 


ап / 


L.T. C.C. LIGHTING SWITCHBOARD, 


as supplied to the Metropolitan Borough of Stoke Newington. 


a25 
ALSO MAKERS OF- 


TRANSFORMERS, 
RHEOSTATS, 
METERS, &c. || 


Postal Address — Telegrams: 
FERRANTI, HOLLINWOOD. 


HOLLINWOOD, LANCS. XA E 


51 & 48 FAILSWORTH (MANCHESTER). 
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WILLIAM Mc 


Man ufacturii 


GENERAL SHIP BRASS FOUNDERS AND LAMP, 


Elec! 


No. P. 8709. No. 8070. 


—ADMIRALTY PAT 


for Electric Light and f 


“ЧЫ ELECTRICAL CATALOGUE. 


No. B. 7398. 


Electrical Accessories: 


| 
Switchboards, Main-Switches, Fuseboards, Matn-Fuses, Lamp-holders, “ Wa: 
Cables, Flexibles, etc., etc. 


Electric Bells and Telephones ^ 
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Telephone: Nat. 477. Telegrams :—McGeoch, Glasgow. Birmingha 


ADMIRALTY, WAR OFFICE, and H.M. POST-OFFICE. 


5GEOCH & Qo. Ltd., 


in ng Electrical Engineers, 
| 


| MAKERS. WHOLESALE HARDWARE MERCHANTS AND EXPORTERS. 


tric Light Fittings ы 


HOUSE and SHIP INSTALLATIONS, Mills, Mines, etc. 


ar and Railway Carriage Fixtures 


FOR ALL REQUIREMENTS. 


| SEND US YOUR ENQUIRIES. | 


TERN MATERIAL— ӘӘ 


| елі Circuits a Speciality. Cabin Switch (Admiralty Pattern). 


| 
larwick" Lamps, 


Domestic, Public 
ji Private «se. — 


H.V. Distributing Fuse-Board, 


LONDON: 


11, Charing Cross Road, W.C. 


\MPBELL STREET, 
ASt, & 140, Holm St. 


House Service Fuse. 
London. Telephone: 1505 Gerrard. 25—100 amperes. 
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SIMPLEX * 


CONDUITS, LIMITED. 


Sol p | 
5 — — Garrison Lane, 
Manufacturers | 
of the Birmingham. 
SIMPLEX | e 
STEEL (СОЛУ) 20, Bucklersbury, 
CONDUIT LONDON, E.C. 
SYSTEM т 
For Electric ds d 
Wiring. HELD FOR 
| | IMMEDIATE 
Four Gold Medals Wan DELIVERY. 


Awarded, 


STELLITE A.P. FANS 


BRITISH MADE—GUARANTEE?D. 


The Universal Adjustment makes them equally 


suitable for use on Wall, Desk, or Ceiling. 


PRICE £2 ІД. O. Subject. 


Write for New Catalogue M 5. 
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| ELECTRICAL 
PORCELAIN 


OF THE 


HIGHEST POSSIBLE RESISTANCE 


MAY ALWAYS BE 


Obtained Promptly and at Reasonable Prices 


| JAMES MACINTYRE & Co., Ltd. 
| BURSLEM, 
STAFF., ENGLAND. 


Quotations for Special Articles given on receipt of 


Samples, Models, or Drawings. 


Richly decorated Articles for luxurious fitments executed 


to order. 
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ESTABLISHED 1858. 


JAMES MACINTYRE 6 Co., Ltd., 


BURSLEM. 


A few only of the many thousands of articles we make. 


Мо. 316. NO. 318. 
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UP TO 


100 TONS 
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WE NEVER TIRE ч answering enquiries, and if there 


is anything you don’t know about Electric Overhead Cranes write us, 
ring us up on the telephone, or wire us; and we will do our best 


to help you. 


Our new Catalogue will interest you. 


THOMAS BROADBENT & SONS, Ltd. 
HUDDERSFIELD. 


Telephone 102. Teiegrams * BROADBEN?. HUDDERSFIELD." 
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Electrical Magazine. 


FOUNDED AND EDITED BY 
THEO. FEILDEN. 


Vor. VI. No. І. LONDON. (31st Issue.) JULY, 1906. 


The Great Reunion. 


E unhesitatingly assert that this number constitutes a record in electrical 

journalism, and we are proud to present our readers the world over 
with it. It embodies the results of a comparatively short period of concentrated 
effort and the consummation of plans which were of necessity hurriedly con- 
ceived and almost as hurriedly carried out. The event giving rise to the 
compilation of this issue is one upon which electrical engineers throughout 
the world are to be congratulated. It typifies the presence abroad of a spirit 
making consistently for international fellowship and commercial good-feeling. 
To British electrical engineers it will not probably again present itself for 
many years to come. It is an affair charged with great possibilities, and 
possesses the essence of those powerful sentiments which only occasionally 
actuate the heads of representative electrical institutions. 


We are confident that nothing but good can come of such a gathering. 
That it will leave a profound impression upon the fraternal and business 
aspects of electrical engineering we do not for a moment doubt. During a 
vigorous campaign amongst the manufacturing interests of Great Britain, we 
expressed this feeling of optimism, and were gratified to find many heads of 
industrial concerns falling in with our views. In certain quarters, that typically 
British scepticism for which as a nation we are content to pay a bitter price 
was meted out to us, and not infrequently mingled with the air of utter 
indifference which English manufacturers are alone capable of assuming. It 
is none the less our duty to emphasize, and that strongly, the powerful influence 
which this gathering will have upon Britain’s electrical affairs. This we have 
done to the best of our ability in the number to which these lines are an intro- 
duction, and we are sure that our readers will fully appreciate the spirit in 
which this record is prepared. 


Our country could not have been visited at a more opportune moment 
than the present. We are engaged on developments of a far-reaching character. 
Our electricity-supply undertakings, which originally led the way in such 
matters, are in a flourishing condition and undergoing extension on every hand. 
Electric tramways, constructed on sound engineering principles in comparison 
with which the world can show no equal, are successfully operating in every 
great town and industrial and rural district. Electric railways, surface, over- 
head, and underground alike, are giving a service which for safety, economy, 
and regularity is unsurpassed, and our great industrial centres, so long wedded 
to the grime of smoke and steam, are in the throes of wholesale conversion 
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to electric power. Although we move slowly, the results of progress are not lost 
upon us, and, as a nation, we have always cheerily accepted so-called improvements 
and innovations. The average British engineer likes to produce something 
substantial while he is about it, hence his aversion to hurriedly conceived and 
flimsy designs of mechanisms intended to serve only the needs of the moment, 


We hope that our visitors will be impressed with the high quality of our 
electrical products, and those industries directly associated with them. The 
manufacturing establishments which they will visit will be found to contain 
much to interest, and, we venture to think, a great deal to instruct. After all, 
no nation has a monopoly of ideas, nor is there anything particularly new 
under the sun. Still, methods do differ, if not in principle at least in their 
detailed application, and it is in this sense we are sure that valuable information 
will be gathered during the tour which our foreign friends will not fail to 
make use of when they again return. Having in mind the open-hearted 
manner in which our American and Continental confréres have entertained 
Brtish electrical engineers in the past, and the absence of all restrictions to 
entry into manufacturing establishments abroad, we anticipate that the electrical 
manufacturers of this country will vie with each other in extending even greater 
facilities to our guests, if this were possible, than they have shown to us on 
previous memorable occasions. 


Now a word in conclusion about ourselves. We have endeavoured in this big 
issue to include between the covers ofa single number of the MAGAZINE instructive 
and interesting matter regarding the most important of Britain's electrical 
installations and manufacturing works. The completion of our task has been 
the more difficult because time has pressed heavily, and we have had much 
ground to cover. It has been necessary for us to enthuse manufacturers 
with our spirit of the importance of the occasion, and this in itself has been no 
light undertaking. We do not say this in any disparaging sense, because it 
is natural that a man harassed with business cares cannot in a moment grasp 
the possible influence and probabilities of good accruing to his house from an 
occasion such as this visit of kindred electrical institutions. We have, however, 
been courteously received, and the results of our labours will be found in our 
advertising pages. Representing as it does the united and persistent effort 
of a few short weeks, we think we are justified in claiming the display as a 
record. Our only regret is that more time could not have been allotted to the 
preparation and compilation of the issue. Still, we are proud of the result, more 
especially when we remember that on this occasion, perhaps more than any 
other, the competition for business has been unusually keen. We have secured, 
as our pages show, extraordinary support, even though we were considered 
outside the rank of the recognised “ official" electrical journals. This fact makes 
the result all the more gratifying, because we have been able to achieve our end 
without what we may term "artificial" assistance. We also look upon it as a 
great triumph for the MAGAZINE, and a powerful indication of the high esteem 
in which it is held amongst electrical manufacturers in this country. As the 
opening number of our sixth volume, and the thirty-first issue of the MAGAZINE, 
we feel that this production vindicates our claim to a position of stability and 
authority among the electrical journals of the day. We have always stood 
for the progressive and enterprising in technical journalism, and with this 
magnificent issue in vidence we feel that we have fully substantiated our 
claim to the fullest recognition and respect. 
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We feel that some 
apology is due to our 
regular readers for the 
greatly reduced ordinary matter of the 
magazine which we include in this issue. 
The special international matter has filled 
an amount of space which greatly exceeded 
our anticipations, and considerations of bulk 
necessitated our curtailing the regular 
sections of the magazine. We feel, however, 
that considerable compensation is afforded 
in the special data and particulars forming 
the greater part of this number, and we trust 
that it may prove useful as a document for 
reference—indeed, that has been our main 
idea in putting the material together in its 
present form. In subsequent issues we 
shall again devote our usual space to the 
special sectionised matter, and we take this 
Opportunity of announcing that this matter 
will be made of even greater interest than in 
the past. The August issue will contain a 
complete account of the circular tour of the 
kindred electrical institutions, and will in a 
ineasure supplement the special data and 
particulars included in this number. Our 
Editor-in-chief, Mr. Theo. Feilden, will 
accompany the party, and is arranging to 
write a special account of its doings ел 
roufe. ‘This will greatly add to the general 
interest in the proceedings, and make our 
readers az fait with all that has transpired. 
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Our Special 
Issue. 


THE development of the 
suction gas plant and the 
successful production of 
nitrates from the air by electrical means 
are matters of some significance to the 
agricultural section of the community. The 
development of the former on a commercial 
scale may bring the latter directly within the 


Electricity in 
Farming. 
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reach of the farmer who tills the land upon 
an extensive scale. А combination of 
suction gas plants and gas dynamos will 
at once give him а cheap апа handy 
method of generating electrical energy. 

The standardization of the gas engine was 
accomplished many years ago, consequently 
the matter of the prime mover is practically 
settled. As far as the gas-producing plant 
is concerned, this also is rapidly approaching 
а state of uniformity, and it merely remains 
to bring the price down to the level of the 
small customer by producing upon a large 
scale. This particular section will be 
materially advanced when a producer is 
available for making gas from the com- 
bustible refuse of agricultural operations. 
Such a development would reduce the 
cost of generating energy below апу 
figure realizable with steam, and would 
encourage users of power in agriculture 
to the more estended employment ot 
electricity for the operation of farming 
machinery. As a direct outcome of this 
electrical appliances would come into the 
domain of farming and developments might 
be entertained which would not otherwise 
be possible. One of these we have in mind 
especially is the production of nitrates suit- 
able for manure from the air by electrical 
means and the electro-culture of plants and 
even crops. Research in this field has so 
far been very encouraging, and before many 
months are out we may be able to announce 
the consummation of plans making some 
such scheme possible. If the gas producer 
can be brought simultaneously into line with 
these developments we see no reason why 
electrical apparatus of all kinds should not 
find their way into agricultural districts 
without fear of rivalry by anything else. 
When the mechanical details are settled it 
with {merely require , ash to get the scheme 
taken up. 
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Last year we devoted 
almost the entire space 
of a special issue to 
recording the proceedings of the Incor- 
porated Municipal Electrical Association at 
Edinburgh. On the occasion of the con- 
vention this year so many interesting events 
have occurred simultaneously that we have 
found ourselves quite unable to go fully into 
the convention proceedings of the Associa- 
tion. The place of meeting—London—was 
happily chosen, as the members were 
afforded a better opportunity of attending 
the reception of the foreign electrical 
engineers at the Institution conversazione. 
The papers presented this year were 
certainly of better quality than those of 
the last convention. The Association pro- 
ceedings will now be brought right up to 
date by the inclusion of a good paper on 
steam turbines. This was presented by Mr. 
S. W. Baynes, of the St. Pancras Borough 
Council, and was productive of a very 
profitable discussion. This turned mainly 
on the subject of stripping of blades, and 
there was a difference of opinion as to its 
importance. The station engineers regarded 
it as a somewhat vital matter, but manufac- 
turers' representatives who were allowed to 
air their views treated the subject lightly, as 
when stripping did occur the cost of repair 
was very trifling. The Association also dis- 
played a progressive spirit in bringing 
forward two papers on the commercial 
aspect of electricity supply. These were 


The I.M.E.A. 
Convention. 


also very well discussed and clearly indicated : 


a growing desire of station engineers to 
develop the “ business-getting end” of their 
undertakings. Several important factors 
which directly influenced the results of 
canvassing were touched upon, and in the 
main it was agreed that a permanent show- 
room should be opened in every town giving 
an electricity supply. Among these was the 
subject of lamp renewals, which was gone 
into in some detail. Тһе discussion on 
these papers should be closely studied by 
central-station engineers who were unable to 
attend the convention. 
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THE twenty-ninth annual 
convention of the 
National Electric Light 
Association was held at Atlantic City on 
June sth and thre. following аауѕ, and 
according to publishe* reports the gathering 


The National 
Electric Light 
Association, 


was a record one. In previous years we 
have briefly referred to the proceedings, 
because limitations of space prevented more 
than ordinary attention being given to the 
convention. The papers read this year are 
of great interest, and mainly relate to the 
subject of electricity supply. At the present 
moment what we may calla great commercial 
wave is sweeping over American central 
stations, and even the smallest undertakings 
are realising the necessity of rising to the 
occasion. Publicity methods are prominent 
planks in the commercial platform of elec- 
tricity undertakings, and, from specimens of 
soliciting literature which we have had 
opportunities of inspecting in the columns: 
of the American technical Press, we notice a 
tendency to err on the side of too much 
publicity. Things are naturally done in a 
different way in America, because the 
advertising spirit is abroad and is generally 
appreciated. Station engineers in this 
country might well emulate the good 
example set by their American confrères 
in their treatment of the electric sign. If 
they cannot apply in detail the methods of 
circulating canvassing literature in common 
use on the other side, there are no diff- 
culties—or practically none—in the develop- 
ment of electric sign business. The matter 
is certainly one for co-operation between the 
central station and the sign user. There 
is no difficulty in obtaining suitable signs, 
but their exploitation and more extended 
use depends almost entirely on the charge 
made for lighting them. Опе of the papers 
read had the magnetic arc lamp for its 
subject, and from the information furnished 
it is evident that American engineers are 
experimenting considerably with this form 
of lamp. In the discussion it was stated 
that one of the main causes of the lamps 
going out was the lack of uniformity in 
packing the magnetite sticks with the ore. 
In some the magnetite 15 rammed in quite 
closely, while in others the particles are 
only loosely packed together. Since the 
introduction of automatic packing machines 
this trouble has been obviated. "The subject 
of station advertising was thoroughly thrashed 
out, and views were exchanged among the 
members as to the relative merits of personal 
solicitation and the circulation of canvassing 
literature. The general opinion seemed to 
be that a judicious combination of both was 
not only beneficial, but practically essential 
to success. 
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A Small Modern 
Hydro-electric Plant. 
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| HE utilization of the power 
afforded by а compara- 
tively small waterfall is 
carried out in many 
different ways. The 
method of procedure 15 
largely determined by 
the conditions prevail- 
ing, the prime fact 
being the location of 
the fall and the head 
immediately available near it. Some rivers 
drop a considerable distance in a mile or 
two, and when the stretch of water in which 
this drop occurs includes a waterfall, an 
amount of head 1s assured near the fall which 
would not otherwise be available. 

Ап interesting example of power utilization 
is that presented by the West Canada Creek 
in the Adirondacks, where the river falls 
3ooft. in less than a mile. Advantage has 
been taken of this fall to construct head- 
works at Trenton Falls and impound a 
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portion of the water, which is conveyed by a 
pipe line laid parallel with the creek and 
stretching to the power house nearly a mile 
distant. Fig. 1 shows the respective locations 
of the dam, the pipe line and the power 
house to each other. The number of falls 
in the creek will also be noticed. Fig. 2 is 
a section through the dam construction and 
gate valve house. It will be seen that the 
foot of the dam 15 pierced by a pipe covered 
at the intake end with a grating and 
sluice. There are six of these pipes, one 
being at present connected up, the other an 
extension, and the remaining four flood 
water pipes. A spill-way is built at right 
angles to the dam, and in the centre of the 
latter an opening 1s also cut which will carry 
over flood water in storm times. The dam 
is of concrete, 6oft. high and 3ooft. long, 
built across the creek on an arc of a circle 
of 8ooft. radius. 

The pipe line is interesting in that it is 
partly of wood staves and partly of riveted 
steel. It is 7ft. diameter, and the wood stave 
pipe shown in Fig. 3 forms the greater part of 
the length. Twenty Texas pine staves, 2Xin. 
thick, sawn on radial lines, are used to make 
up the circumference of 84in. circle, and 
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are firmly held in position by iron bands. A 
stand-pipe is fitted to the line near the power 
house to relieve any excess pressure which 
may occur on the line. It is the same 
diameter as the main pipe, and rises to a 
height of 20oft, or 2oft. higher than the 
dam. At the power house the pipe dips 
sharply over a bank r2sft. high, and ter- 
minates 1n a reservoir, anchored on concrete 
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foundations near the wall of the power 
house. 

The power house contains four main units 
of 2oooh.p, and two smaller exciter units 
of rooh.p. The main turbines are of the 
vertical outward-flow type, discharging into a 
draft tube. They operate at 360 r.p.m., and 
are direct-connected to vertical generators 
delivering three-phase current at 2300 volts, 
which is stepped up to 23,000 volts for the 
transmission line. A section through the 
station is shown in Fig. 4. А very extensive 
territory is served by the station, and it 1s 
proposed to immediately double its capacity 
to cope with the increasing load. 

It is interesting to note that the system has 
experienced no trouble from what is known 
as anchor ісе” because of the special con- 
struction of the dam and the position of the 
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pipe lines at its base. ‘The spillway is also 
so built that it carries off any anchor ice 
round that end of the dam which is opposite 
the power house. We are indebted to the 
Electrical World for the above particulars 
and illustrations. 
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Sand-drying for Electric 
Tramway Systems. 


c 


a tramway system 
the cost of sand for 
use on cars in greasy 
weather reaches a 
substantial figure, 
and reductions in 
the cost of this item 
will represent con- 
siderable economies 
in the total running 
expenses. Mr. W. 
B. Reed describes 
in the Street Railway Journal a method 
of drying sand which may throw light 
on a troublesome problem among British 
tramway managers using many tons in 
the year of this useful material. The 
arrangement of the plant adopted for 
the trams operating in the borough of Man- 
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hattan is shown in the adjoining illustration. 
The sand is delivered wet, in barges, in New 
York, and carted to the drying-house, where 
it is dumped from a raised platform into the 
elevator boot A. It is then raised to the 
level of the hopper B above the drying- 
chamber, some 58ft. above the floor, and 
falls through the space marked B about 
rsft. to the “slat-cchamber” or grid С. 
These slats are 31 х 25 T-irons, at біп. 
centres, in staggered rows, with the leg 
upwards. The sand falls through a great 
number of these until it reaches the bottom 
of the chamber. Adjoining the slat-chamber 
is a fire-compartment which, as will be seen 
in the illustration, supplies heated air at the 
point of entry of the sand, with which it 
mingles at M. The hot gases leave the 
chamber by the bottom through the opening 
marked O, and are drawing off by motor- 
operated exhaust-fans running at 400 r.p.m. 
Below the ‘“‘slat-chamber” is an opening 
D, through which the dried sand falls into 
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the elevator E, which carries it to а special 
belt-conveyor in the roof, where the drying 
process is completed, and whence the sand 
falls into chutes delivering it to one of two 
floors, as desired. On the ground flooi 
sand-cars can be run in and filled from pipes 
depending from the ceiling and communi- 
cating with the store heaps above. 

The plant will deal with 250-300 cubic 
yards of saturated sand in ten hours. Figures 
were included in the description comparing 
the operating cost with steam-heated drying 
stoves, and tabulated as follows :— 

Drying with Stoves. 


Sand at the dock, per yard © .90 

Hauling to bins and trimming .30 

Drying and loading into cars „БТБ 
Cost of sand per cubic yard, dried $1 715 

Drying with Spectal Plant. 

Sand at dock, per yard ... ... ... $ .90 

Hauling to dryer | 22 

Drying “and loading into cars -145 
Cost of sand рег cubic yard, dried $1.270 


The cost of the plant was as follows: Con- 
veyors and elevators £1200, dryer £3000, 
erection, &c., £400, 5oh.p. motor £120, 
buildings, &c., 4280, or a total of £5000. 


Cost of Electric Power 
for Railways. 


T question of the electrification of 
those railways around London still 
operated by steam is an important one, and 
it is encouraging to note that railway en- 
gineers are paying considerable attention to 
it. The advantages of electrification alike 
to the travelling public, the working staff, 
and those financially responsible for the 
undertaking have been clearly exemplified 
in the electric railways now in operation in 
London. Sufficient food for reflection has 
consequently been provided for the manage- 
ment of lines still running under steam 
conditions in those systems giving a rapid 
and efficient service in London by electrical 
means. The ultimate conversion to elec- 
trical operation of London’s present suburban 
steam lines would seem then to be purely a 
question of time. An important factor in 
the problem, however, is the cost of electric 
power, and we are pleased to note that our 
ccn ро. the Railay Gazette has 


collected . i ber e£ > testing figures 
wh! ch D КОЛГЕ epis p ud on this 
subject ‚Һе amount on power wh! would 
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be required for the present service of trains 
in the London district was estimated. at 
550 million units per annum, for the eight 
main line railways operating in the metro- 
politan area within a radius of thirty miles 
from Charing Cross. Three hundred and 
thirty-nine operating days per annum were 
assumed, and the units per ton-mile gross 
.075 or fifteen units per train-mile gross. 
The total power required at the generating 
station 15 figured at боо million units per 
annum, and in discussing the question of 
cost our contemporary points out that a 
difference of one-third of а penny per unit 
would represent a saving of over three- 
quarters of a million sterling per annum. 
The capital cost per kw. is also a matter 
of vital consequence, and a difference of £5 
per kw. in the cost of the power plant would 
mean a saving of nearly as much in capital 
outlay. When it 1s considered that there 15 
from £15 to £20 per kw. difference in the 
capital cost of the power plants in London at 
the present time, the great importance of the 
cost of the generating station must be evident. 
The recent marked improvements in steam 
turbine construction, and the building 
of generators whose output is enormous 
compared with pioneer machines, have 
entirely altered the situation, and it is 
admittedly more economical to put down 
a station of 100,000kw. capacity than one 
a tenth of that size. The L.C.C. in its 
figures placed before the Parliamentary Com- 
mittee in support of its Power Bill for London 
clearly showed this. For instance, the 
Greenwich station with 35ookw. units would 
cost £26 per kw. and the operating cost 
was figured at .28d. per unit. In the case 
of its Battersea plant, in which 10,oookw. 
units were to be put down, the first figure 
was reduced to £16, and the second. to 
.21d. The Administrative County of Lon- 
don Company, however, figured on 3o,0ook w. 
units, and the capital cost per kw. was here 
reduced according to the estimates to the 
remarkably low figure of £7, while the 
operating costs were not to exceed .rad. 
per unit. The wisdom of the large power 
house finds ample justification in the J.ot’s 
Road station at Chelsea, but there is no 
reason why when the question of the 
electrification of a number of London's 
main line suburban routes is seriously con- 
sidered a station with units at least four 
times the size of this plant should not be 
erected. 
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The Misuse of Switch- 
board Instruments. 


By K. S. HOWARD. 


<> 


NE of the most practical 
questions in connection 
with the operation of 
electric power plants is 
the use of the switch- 
board instruments. Un- 
‘less such apparatus is 
properly treated the con- 
clusions of the owners 
in the matter of opera- 
ting expenses and eco- 

nomy likely to go far astray from 
the truth. А poor instrument is worse than 
no instrument at all when it comes to 
estimates of the cost of generating each 
unit of power output, and a good instrument 
mistreated 1s perhaps worse than either. 

To secure the best results from one's 
instruments it is well to begin with their 
shipment from the factory. In most cases 
both time and money will be saved by 
shipping instruments by express instead of 
by freight, on account of the greater care 
which the express companies take in trans- 
porting such products. Instruments should 
never be shipped attached to the switchboard 
on which they are to be used. "The reason 
for this is not far to seek, and as one: manu- 
facturer has well expressed it, “ Anyone who 
has ever spent a night on a marble slab in 
a freight car will understand why a small 
amount of paper and excelsior with a berth 
in an express car saves most of the tiring 
effects of travel." In foreign shipments the 
cases ought not to be opened until they 
reach the point of destination. Зоте 
makers ship instruments by water, enclosed 
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in hermetically-sealed metal cases surrounded 
on the outside by wooden packing cases. It 
is almost impossible to reseal this kind of 
metal case after it has once been opened, 
and its use 1s necessary for the proper 
protection of the instrument from water. 

When a consignment of instruments 
arrives at the plant, it is poor practice to 
break the seals for the purpose of getting 
acquainted with the interior construction of 
the different types. The idea prevails in 
some quarters that seals are provided simply 
to protect the instrument maker, but as a 
matter of fact thev also protect the user, and 
in cases whe:e the latter is not at fault the 
unbroken seal places the responsibility. for 
repairs or replacement upon the manufac- 
turer. No sensible engineer can reasonably 
expect an instrument. maker to assume 
responsibility for performance when the seal 
15 broken and the apparatus injured by 
unskilled tinkering. An examination of any 
instrument by its maker almost always 
enables him to tell at once why the apparatus 
did not operate and whether the trouble is 
due to defective material, poor workmanship, 
or misuse on the part of a customer. 

In mounting series ammeters care should 
be taken to see that the leads do not form a 
loop within which the voltmeter or any other 
instrument will be located. Cases have oc- 
curred where the ammeters were located at 
the top of the switchboard, with leads from 
the circuit-breaker апа main switch running 
up on each side, forming a loop or solenoid 
within which the voltmeter was mounted. 
With a flow of current varying from o to 
r200 amperes this construction means that 
the voltmeter is subject to a varying field 
which may act with or against its own field 
with an intensity of 1200 ampere-turns. 
Such a field is probably much more intense 
than the field within the instrument itself ; 
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hence it cannot be expected that the instru- 
ment will indicate correctly, for no magnetic 
shield can be provided which will protect it 
from such a powerful external field. 

There is little sense in mounting instru- 
ments 8ft. or oft. above the floor line and 
expecting attendants of normal height to be 
able to read them. As опе instrument 
maker has cogently remarked, * Eight-foot 
attendants are scarce and expensive.” Nor 
is it a good plan to mount instruments upside 
down, or to place them on top of excited 
dynamos or motors. The practice of chisel- 
ling out holes in a switchboard and riveting 
up the frame after the instruments are 
attached 1s almost certain to result in broken 
jewels. Rough usage of any kind, even if 
an instrument 1s securely held in its box, is 
inexcusable. If through accident or care- 
lessness an instrument is dropped, it should 
be calibrated before being used in any service 
where accurate indications are of conse- 
quence. А gentle tapping of the case with 
the finger should be the extreme method of 
adjusting an instrument by force, and it is 
always well to make sure that the leads are 
connected to the proper terminals and that 
the pointer stop 1s released before attempting 
to place an instrument in service. Contacts 
ought to be cleaned thoroughly at the start, 
set up tight and kept free from looseness, 
dirt and grease, if good results are desired. 
There is little to be gained from polishing a 
plated instrument daily with sand, soap or 
emery. 
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Some Turbine Fallacies. 


LTHOUGH steam turbines are now much 
-better understood by engineers in 
general than was the case a few years ago, 
there are still many prevalent fallacies con- 
cerning them, and much ignorance on certain 
points in their theory of action. The 
advantage of having large diameters in 
steam turbines is not always understood. 
It is often supposed that the large diameter 
is preferred in order to give the steam a 
great leverage, and so, it is argued, obtain 
a greater turning effort. The real reason 
is to allow of a less angular velocity ; that is, 
fewer revolutions per minute being obtained. 
No matter what be the type of turbine, with 
a given number of stages or wheels or sets 
of moving vanes and a given boiler pressure 
and superheat, if any, "ven 
vacuum, there 15 a certa 
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is best. Now, increase of diameter allows 
of a given vane speed being attained with a 
less angular velocity. ‘Therefore, to keep an- 
gular velocities low, diameters are made great. 

It has often been proposed to cause a 
steam jet to give up some of its velocity to 
accelerate another fluid, and then utilize the 
mixture to drive a turbine. Exhaust steam, 
water, and even mercury have been pro- 
posed as the diluting fluid. The idea is 
that by this device a lower velocity is 
obtained, and that, therefore, a lower vane 
speed can be adopted without loss of 
efficiency. This is true; but a little 
scientific consideration will show that the 
loss is likely to much exceed the gain. 
Take a simple case : Suppose that the steam 
jet has a velocity of 4oooft. per second, and 
that it mixes with an equal weight of diluting 
fluid which was previously at rest. The 
total momentum must remain constant, and, 
therefore, as the moving mass is doubled, 
the velocity of the mixture must be half that 
of the original steam jet ; that is, it will be 
2000ft. per second. Now two pounds of 
fluid with a velocity of 20ooft. per second 
have only half the kinetic energy of one 
pound of fluid with a velocity of 4oooft. per 
second, because the kinetic energy is pro- 
portional to the square of the velocity. ‘The 
diluting scheme has, therefore, caused the 
loss of half the kinetic energy of the steam. 
If, instead of diluting the steam of the jet, 
the vanes of the turbine had just been run 
at half the best speed, the loss caused 
thereby would not have exceeded twenty- 
five per cent. of the initial kinetic energy of 
the steam. 

It may be asked where the energy goes 
to that is. lest in the diluting scheme. 1 
produces heat of impact and eddies. These 
forms of energy may be utilized to a certain 
extent if the steam is expanded further after 
leaving the vanes just considered, but the 
useful work obtained from them will be only 
a small part of the kinetic energy wasted. 
Besides, if the jet had not been diluted, but, 
instead, the vanes run at a speed less than 
that called for, the steam would have left 
the wheel with a considerable velocity which 
could have been turned into heat, and 
utilized in part in the following expansion. 

Diluting to reduce temperature is a totally 
different thing. This has been proposed in 
the case of turbines actuated by hot gaseous 
products of combusvion, and has much to be 
said in its favour.—R. M. NEILSon in Power. 
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Electricity at the New York 
Hippodrome. 


oa 


HE great part played by 
electricity in modern 
spectacular perform- 
ances, and the extent 
to which electricity is 
used for utilitarian, 
decorative, and adver- 

tising purposes in the modern playhouse, are 

well illustrated in the electrical equipment at 
the New York Hippodrome. It is built 
entirely of brick, marble, and steel, and has 
two electric towers abutting from either corner 
which rise to a height of r2oft. above the 
sidewalk. The building is designed to be 
used exclusively for amusement purposes, 
principally those associated with circus, 


menagerie, and aquatic performances. ‘The 
seating capacity of the house 15 5200 
persons. 


Not the least interesting are the stage and 
the novel arrangements for raising and 
lowering parts of it, filing and emptying a 
large tank, and handling the scenery. From 
the tootlights to the rear wall the stage is 
rroft. deep and is divided into two parts. 
The main stage, or that portion back of the 
proscenium arch, is 6oft. deep and 2ooft. 
wide. That portion of the stage between 
the curtain and the footlights, techn:cally 
known as the apron, which in the average 
theatre is but a lew feet deep, in the Hippo- 
drome is soft. deep and rooft. wide, elliptical 
in shape, and large enough to accommodate 
two regulation circus rings each д2. in 
diameter. Beneath the apron is a huge 
tank 140 deep, which, when aquatic 


performances or naval pageants are to be 
given, is filled with water. The movable 
apron may be submerged in this tank to 
various depths so that this portion of the 
stage may be converted into a creek, lake, 
or rushing mountain stream. The tank is 
built of concrete on rock bottom and its 
walls are reinforced with I-beams and 
channels. 

The system of lighting which has been 
installed at the Hippodrome is of interest on 
account of the many novel features involved 
and the magnitude of the installation. Over 
20,000 incandescent lamps are connected in 
circuit, exclusive of the large number of 
miniature lamps and projector lamps pro- 
vided for stage use and the lamps used for 
electric signs on the exterior, which alone 
number many thousand. ‘There are also 
installed eighteen low-voltage transformers 
for supplying alternating current to miniature 
lamps for decorative purposes on the stage, 
and a large number of plug sockets on the 


stage and in all parts of the building for 
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temporary lighting supply. The lamps are 
arranged on 934 circuits, which ate controlled 
for the most part from the stage and dimmer 
switchboard, and in part (rom the general 
house board located in the office. The 
motors are supplied through eight circuits, 
and there are fourteen plug-socket circuits 
exclusive of the system for the stage. 

The wiring for both the distribution and. 
supply has been installed in a most thorough 
manner and in accordance with the latest 
practice of using conduit and metallic 
junction, outlet, and panel boxes. Simplicity 
was secured by arranging for control from 
two independent switchboards for the 


different classes of service, and economy in. 


the installation was secured by virtue of the 
more direct runs possible thereby. The 
general arrangement of the supply boards 
and distribution circuits is well shown in the 
special feeder diagram reproduced herewith. 

The auditorium is lighted chiefly by an 
immense sunburst in the dome forming the 
ceiling, the number of lamps forming the 
sunburst being in the neighbourhood of 
three thousand. In the inlay proper of the 
sunburst are six hundred and seventy-five 
8c.p.lamps. The ribs contain four hundred, 
and the rims over six hundred lamps, all of 
8c.p. In the outer rim forming the ceiling 
border are twelve hundred тбс.р. lamps, 
besides three hundred strip lamps made up of 
red, white, and blue lamps in equal numbers. 
The clusters in the ceiling of the gallery and 
balcony each contain four r6c.p. lamps, and 
under the mezzanine floor are about five 
hundred 8c.p. lamps studded in the ceiling. 
The elephant’s head, the emblem of the 
proprietors, is the keynote in the ornamen- 
tation, and is found wherever the design of 
the building permits its installation. Each 


head is lighted by five incandescent lamps, 


three over the forehead of 8c.p., and two of 
32C.p. tipping the tusks. 

For the lighting of the stage both arc and 
incandescent lamps are used in large num- 
bers. In the border lights over the stage 
are three thousand seven hundred 32c.p. 
lamps, one half of which are white, the 
others being red, blue, and green. In the 
footlights, arranged to give the best colour 
effects, are six hundred 32c.p. incandescent 
lamps, three hundred white, and one 
hundred each of blue, red, and green 
lamps. At the side of the proscenium are 
one hundred and forty-eight 32c.p. lamps, 
and in mirror troughs are fifty 5oc.p. lamps. 


The mass lights which form а rim around 
the arch consist of one hundred and seventy- 
eight 50c.p. mirror trough lamps. There are 
one hundred and twenty-five portable trough 
strip lights each containing twelve 16c.p. 
lamps used in all scenes in addition to 
twelve borders made up of twelve 32c.p. 
lamps each at the bottom of the cyclorama, 
which throw light upward in order to kill 
shadows made by the border and spot lights. 
Over one hundred and fifty stage pockets 
are connected, some through resistance for 
arc lamps and others through dimmers 
for incandescent lamps. In the centre of 
the gallery back of two roft. colour boxes, 
provided with eight colour screens, are 
twenty-five spot lamps, twenty of which 
require зо amperes each, and the others 
used for spot light work consume 5o amperes 
each. There are two spot light bridges 
on either side ot the balcony, each bridge 
containing twelve arc lamps. Теп of 
these are used behind colour boxes and 
consume 3o amperes each, and the two used 
for strictly spot light work require 5o amperes 
each. In the dome of the ceiling are two 
holes back of which are two 75-ampere 
searchlights for lighting the fountains from 
overhead. On either side of the apron are 
eight 6in. spot lights back of colour boxes, 
each lamp consuming 3o amperes ; there are 
in addition four mirror-back reflector lamps 
for the ballets, which consume 5o amperes 
each. Back of the proscenium arch curtain 
line are two double bridges on either side of 
the stage. Each lower bridge has six біп. 
spot lights consuming 5o amperes each, and 
on the upper bridges are eight mirror-back 
reflector lamps consuming 5o amperes each. 
Over the centre and back of the proscenium 
arch is а 3oft. swinging bridge on which are 
fourteen 5o-ampere spot lights for lighting 
the cyclorama, and over the switchboard 
are six go-ampere spot lights. On either 
side of the proscenium arch are the arc 
lamps for giving the lighting effects. In the 
second scene there are six effect machines 
used to produce cloud effects for a “ Moon 
Song.” Each of these machines requires 
50 amperes, and they are placed over the 
centre arch of the scenery used in this act 
and fed from stage pockets. In the last 
scene there are in addition to the equipment 
mentioned below nine 50-ampere cyclorama 
arc lamps at the back of the scenery, which 
throw light upward to heighten the effect 
of the tableau and also to kill shadows. 
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The All-American 
Pacific Cable. 


By LEWIS С. MARTIN. 


<^ 


TRIP which includes а 
tour of the world is in 
itself sufficient to excite 
considerable curiosity 
and expectation, but, 
coupled with the know- 
ledge of work to be 
done among, and with 
the assistance of, people 
to whom such work is 
entirely new and novel, 
it becomes positively fascinating. 

This was how matters stood when, on 
August 4th, 1905, the writer left New York 
for Shanghai, China, to lay an underground 
cable for the Commercial Pacific Cable 
Company, to connect its Manila-Shanghai 
submarine cable with the cable office in the 
International Settlement of Shanghai. In- 
formation concerning the route to be followed 
was meagre, but great faith (established by 
previous observation) in the ingenuity of 
the Chinese quieted all misgivings regarding 
difficulties likely to be encountered, and sub- 
sequent events proved that this confidence 
was not misplaced. 

The principal work to be done at 
Shanghai was to lay a two-inch galvanized 
wrought-iron pipe, inserting cast-iron junction 
boxes every eighth of a mile, and to place 
therein a four-conductor cable. The cable 
was manufactured’ by the Okonite Co., 
Ltd., of New York, in accordance with 
specifications drawn by the Commercial 
Pacific Cable Company, the prime features 
of which were: Weight of conductor, 11610. 
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per mile; thickness of wall of insulation, 
three thirty-seconds inch, each conductor 
taped and leaded, and then leaded over all; 
insulation resistance to be not less than 
1700 megohms per statute mile at 6odeg. 
Fahrenheit, and conductor resistance not to 
exceed 8 ohms per statute mile at the same 
temperature. 

Some novel features presented themselves 
in connection with the work, as 1.8 miles 
of the line had to be laid in the Internationa 
Settlement of Shanghai, ten miles along the 
embankment of the Shanghai-Woosung forts 
section of the Shanghai-Nanking Railroad, 
and 2.65 miles in the open country from 
Voosung forts to opposite the Chinese city 
of Pao-Shan, where the submarine cable 
is landed. 

There was nothing out of the ordinary in 
the way of or the facilities for accomplishing 
the laying of the pipe line and cable through 
the International Settlement. Means of 
transportation were plentiful and good, and 
the coolies, by the time this end of the line 
was reached, were well broken in. 

Along the line of the railroad and in the 
open country, however, things were not 
quite so easy. The only two ways of getting 
material to the railroad embankment were 
by means of narrow creeks which cross 
the railroad at more or less frequent intervals, 
or by the railroad itself. The creeks were 
al right for the lighter inaterial, such as 
lengths of pipe, but of no use for heavier 
material, such as reels of cable, owing to 
shallow water and want of facilities for 
hoisting, and the impossibility of rolling the 
reels along the embankment foot-path, which 
was in poor condition and only 3ft. wide. 
It was necessary, then, to enlist the sympathy 
of the railroad authonties who, at great 
inconv.nience to themselves (they were 
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working night and day on their Shanghai- 
Nanking extension), lent us at night time, 
after the trains had stopped running, their 
steam crane and locomotive and trucks with 
which to place the reels. 

It was a sight not soon to be forgotten 
to see the villagers along the line of the 
railroad turn out ez masse and view with 
astonishment and wonder what must have 
been to them the mysterious doings of the 
foreign devils. Numerous questions were 
asked of the Chinese foreman and coolies, 
and undoubtedly many strange replies given, 
for the whole proceeding was as much an 
enigma to those questioned as to the 
questioners. 

In the open country the reels of cable 
were rolled over indifferently-made roads 
and footpaths to their respective locations, 
the coolies regarding this as fine exercise 
and sport. 

The contract for the digging of the trench, 
connecting up the pipe and boxes, placing 
in position of same and refilling of trench, 
was awarded to a Chinese contractor, who 
proved to be reliable and trustworthy. After 
going over in detail with him the work to 
be done, considerable surprise was caused 
by his announcing that he would join up 
the pipe in one-eighth of a mile sections on 
the opposite side of the track or street from 
which the trench was to be dug, and then 
carry it bodily across the track or street and 
lower it into the trench; but all fears were 
allayed when he said he intended to have 
between two hundred and three hundred 
coolies on the job and would put a sufficient 
number on the pipe so that no harm could 
arise. Asa matter of fact, the vast majority 
of the pipe was laid in this way and in an 
exceedingly satisfactory mauner. 

The Chinese coolies proved themselves 
to be, under proper supervision, admirable 
workmen, quick to learn and appreciate, 
not afraid of hard work, long hours, and 
good-natured and contented. ‘There were 
at one time two hundred and sixty-six coolies 
on the job, and the record day was 4oooft. 
of completed work, not bad when one 
considers that the digging implements con- 
sisted of an adze-shaped hoe, a one-prong 
fork, ordinary field rakes and toy spades ; 
and the vast majority of the men had either 
only the one or the other o. these. — 

Several bridges had ^"оѕѕеа and no 
difficulty was experi -å in making the 
contractor understauu the method to be 


adopted or in having the instructions faith- 
fully carried out. 

The cable was pulled in at the rate 
of one half-mile per day and in quarter- 
mile lengths, much time, however, being 
lost along the line of railroad in * moving 
up," owing to the unevenness of the footpath 
and the necessity of caution on account of 
passing trains. 

When completed, the cable tested elec- 
trically perfect, the results showing an 
insulation resistance of 6278.5 megohms 
per statute mile at 6odeg. Fahrenheit and 
conductor resistance of 7.158 ohms per 
statute mile at temperature. 

From Shanghai to Woosung, a distance 
ofabout ten miles, two two-core armoured 
cables were laid in the same trench as the 
pipe line for the German-Dutch Submarine 
Cable Company, and írom the Shanghai 
office of the Imperial Chinese Telegraphs 
to the railroad, a distance of about two 
miles, a six-conductor lead-covered and 
steel-taped cable was laid, also in the same 
trench, for the Imperial Chinese telegraph 
administration. 

Along the railroad the German-Dutch 
cables were laid out in true submarine style 
from the end of а truck hauled by a loco- 
motive, much to the amusement of the 
coolies engaged and the surprise of villagers 
en route. 

On December 18th work had to be 
suspended, owing to anti-foreign riots in 
Shanghai, but was resumed again on 
December 21st, when it was quite evident 
there was no further cause for alarm. The 
cause of the trouble was a dispute in the 
mixed court some days previous between 
the British assessor and Chinese magistrate 
over the disposition of a Chinese lady and 
some girls she was accused of having kid- 
napped, which led to a hand-to-hand fight 
between the European and Chinese court 
attendants, in which the latter were 
worsted. 

During: the past six months cables have 
been laid connecting Yap, in the Caroline 
Islands, and Manila, in the Philippines, 
with Shanghai, making it, with its numerous 
cables running north and south along the 
coast of China and across to Japan, an even 
more important telegraphic centre in the 
Far East. Two cable steamers are stationed 
there, the Pacific and Stor Nordiske, which 
keep in repair all the cables in Chinese 
waters and vicinity. — Z/ecizical Review, N.Y. 
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Every aspect of the design and manufacture of electrical apparatus is dealt with in 
this section month by month, and Engineers connected with large manufacturing concerns are 
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especially invited to contribute. 


Defective 
Machine Insulation. 


I F an unpainted generator armature should 
be saturated with water, and then 
started up at full speed, with the brushes 
lifted from the commutator, the centrifugal 
motion in a few moments would force out 
all moisture, and then the brushes could 
be brought into contact, and the load 
assumed without danger. Surely the in- 
sulator resistance of the varnish is not 
required to enable the machine to run. 
‘There probably never has been a successful 
machine designed wherein the difference of 
potential between windings was equal to 
ro per cent. of the insulation resistance of 
the ordinary double-cotton covering which 
was used on those windings. This covering 
has a resistance equal to about 200 volts a.c., 
and it is obvious that if that resistance 
could be made constant, there would be no 
necessity for the re-inforcement of machine 
insulation with anything in the line of paint 
or varnish. In other words, any paint or 
varnish which is used on miagnet coils 1s 
used in the hope of making constant the 
initial resistance of the cotton covering. 
It being plain that the function of any 
varnish or paint which is applied to a motor 
or dynamo coil is to reinforce the cotton 
covering, we must study the weaknesses 
of the cotton in order that we may know 
how to correct or help them. The. first 
defect of cotton is the fact that it cannot be 
spun to a commercial profit unless it carries 
from 5 per cent. to 15 per cent. of water; 
but at the same time our attention should 
not lose the fact that this water does not 
interfere with the average insulation value 
of cotton covering as indicated by mere 
laboratory tests. The trouble which the 
water makes is accomplished when it turns 
to steam under the heat of the machine, or 
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when it travels from the core out through 
the coil under the influence of rotary motion, 
leaving innumerable passages and openings 
where the electric current may follow. 
Another material defect of cotton is the ease 
with which it becomes carbonized ; but it is 
only fair to say that the carbonization of 
cotton covering is largely offset by the 
resistance gained from the expulsion of 
moisture as an armature becomes dried and 
seasoned. The third defect of cotton is 
the acid which it carries, and which assists 
its impregnation with copper oxide. 

The first test of all was to see whether a 
material had melting point or viscosity, or a 
combination of both, which would enable it 
to stay in a badly overheated coil. This 
point brought out a curious inability on the 
part of a good many electricians to dis- 
tinguish a difference between old-fashioned 
tests and modern conditions. They wanted 
to test insulation melting points by the same 
method by which oil chemists find the 
melting point of an oil or a wax, but we 
found that test so misleading as to make it 
necessary to make our tests exactly like the 
conditions of actual service. We wound a 
coil of double cotton-covered wire about a 
steel rod, saturated the coil with insulating 
compound, withdrew the steel rod, inserted 
in its place an ordinary thermometer, put 
current through the coil 747 water resist- 
ance, until the coil was so badly heated as 
to give off dense volumes of smoke, and if 
by weighing we found that a coll did not 
lose more than ro per cent. of its compound, 
we decided that such material would stand 
hot service in overloaded machines. ‘The 
designer of a motor never can tell which of 
his machines wi. be located in the hottest 
corner of a rollin or have to stand the 
heat of à torpedo- ngine-room. — С. E. 
FARRINGTON, Journau. o Franklin Institute. 
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R. G. ROSS & SON, Engineers, 


Greenhead Engine Works, GLASGOW. 


Telegraphic Address: GLENROS, GLASGOW. Telephone No. 2663. A.B.C. Code. 
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A Compact and variable arrangement obtained 
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TEMPERLEY PATENT ELECTRIC GRAB TRANSPORTER 


at the Works of Messrs, John Cockerill, Seraing. 
Length of Transporter 600 feet. 


Telegraphic Address: "TRANSUMO, LONDON." 
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TEMPERLEY PATENT GRAB TRANSPORTER 
at the Bournemouth Gas and Water Co's. New Works at Poole Harbour. Length of Transporter 272 feet. 


TCo., 2 msnen SET TONDON, ЕС 


Telephone No.: 365, LONDON WALL. 
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| MACHINE TOOLS 


SPECIAL а and GEN ERAL. 


FACE-PLATE LATHE, 


HULSE & Co. Ltd. 


ORDSAL WORKS, 
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ESTABLISHED 1852. 
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Patent Non-Rotating Twin Screw Lathes for Heavy Cutting 
at High Speed. 


Vertical Boring and Turning Mills. 
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HULSE & CO., 35, soo, MANCHESTER. 
Ltd IE 


Д | | 


Telegrams: 
ESLUH, MANCHESTER. 
ABC and AI Codes, 


24in, STROKE SLOTTING MACHINE, 


Electrically Driven Tools a Speciality. 
Complete Plants for the equipment of Tramway and Light Railway Repair Shops. 


Representative: HOWARD С. WOLFE, 8, GREAT WINCHESTER "ВЕЕТ, E.C. 


~~ 
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ELECTRIC CRANES 


OF ALL TYPES AND SIZES. 


Also CRANES driven 
by Rope, Square 
Shaft, &c. 


Ground 
Traversers Á 


FOR LOCOMOTIVES 
AND CARRIAGES. 


Established 
1853. 


Ду 
Contractors to the War Ad 
Office, Admiralty, O 
Colonial and = SHAFTING, 
indian A HANGERS 
Governments. 


‘HYDRAULIC 
S MACHINERY, ёс. 


E 
$ HIGH-CLASS MODERN 


Machine 
Tools 


for Locomotive, Railway Carriage 
and Wagon Works, Ordnance, 
Marine and General Purposes. 


CRAVEN 
BROTHERS LTD. 


MANCHESTER ano REDDISH. 


/ HEAD OFFICE; 


Works, Osborne St., MANCHESTER. 


Telzgrams— 
"am e. 


Gi. 
Telephone № 


PL 


In dealing with . 


47 


MAGHINE TOOLS 


— ELEGTRIGAL — — 


[Г 
ho “| MANUFACTURERS. 


= 


DISC GRINDERS. 
I4in. I8in. and 28in. Sizes. 


PATENT PLANING MACHINES. 
I8in. up to 4ft. wide. 


VERTICAL LATHES. 
.20in., 50іл. and 40in. Swing. 


Catalogues sent on Request. 


ШЇЇ & Croom, 


Ltd., 
Broughton Iron Works, 


UNIVERSAL MILLING MACHINES. MANCHSES" 
^ Mens 


5 Sizes. 


In dealing with Advertisers tv 
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Clarke, Chapman, e Co. 


Electrical Engineers, 


VICTORIA WORKS, GATESHEAD. 


90, Fenchurch Street, London, E.G. — — re: Lon Gateshead. 


— ——— ——— 


ELECTRICALLY Makers of 
DRIVEN Searchlight 
WINCHES, GAPSTANS, 
CRANES AND Projectors, 
HAULAGE GEARS Mirrors, 
А SPEGIALITY. Lenses, &c. 


Direct Coupled ELECTRIC 
Generating Plants PUMPING 
for Sep eS: MACHINERY. 


Electric Capstan Windlass fitted with Two Lifters 
suitable for working Ij;in. Stud Link Cable. 


Installations of Electric Shiplighting. 


——— —_+— 


HIGH SPEED Psi 
| STEERING GEARS, 
— WINDLASSES, 
pen WINCHES, &c., 
г T FOR SHIPS’ USE. 


I2-ton Slipway or Warping Winch. 


Contractors {0 Admiralty, War Office, India Office, and Foreign Governments. 


"d 
di 


Supplement to The ELECTRICAL MAGAZINE. 


Visit of Kindred Electrical 


Institutions 


to Great Britain. 


Midsummer, 1906. 


CLASSIFIED GUIDE TO IMPORTANT ELECTRICAL 


INSTALLATIONS AND CONCISE 
MANUFACTURING 


DIRECTORY OF REPRESENTATIVE 
AND ALLIED FIRMS. 


Readers will find the matter immediately following of immense value to them as a 


facturing interests connected therewith. 


general epitome of the articles describing and illustrating power plants and of the manu- 


Ng 


LONDON AND DISTRICT. 
ELECTRICAL INSTALLATIONS. 


Lors Roab, CHELSEA. — Boilers — sixty-four 
Babcock & Wilcox, Green's economisers, motor- 
driven condensing plant, coal-handling plant, 240 
tons an hour capacity; main generators — eight 
Westinghouse turbo-alternators each §500kw., two 
20-ton electric cranes, four Allen-B.T.H. exciters. 
Total capacity of station: eighty boilers and eleven 
turbo-generators aggregating 60,000kw. (See pages 
21-23-25.) 

L.C.C. GREENWICH POWER House. — First instal- 
ment of plant: twenty-four Stirling boilers, Green's 
economisers ; main generators, four Musgrave- E.C.C., 
each 3oookw.; Westinghouse switch-gear; Musker & 
Ransome cranes. (See page I9.) 

CHARING Cross & City Co.’s Bow STATION.— 
Boilers—fourteen Hornsby water-tube, two evapor- 
ating 33,000lb. water per hour; main generators— 
three Belliss- Lahmeyer, six Sulzer -Lahmeyer, includ- 
ing two 6000b.h p.; Lahmeyer generators and 
switch-gear. (See pages 12-13.) | 

CENTRAL | LoNDON RAILWAY,  Shepherd's 
Bush.—Boilers—sixteen, Babcock & Wilcox, 
Green's economisers; main generators— six Bellis- 
B.T.H. Total capacity 5rookw. 

METROPOLITAN ELECTRIC SUPPLY Co's 
STATIONS.— Willesden and Paddington. —Boilers— 
sixty-two Babcock & Wilcox, sixteen Fraser's dry- 
back, four Davey-Paxman and two Hick-Hargreaves ; 
stokers—Vicars, Beunis, and Babcock and Wilcox; ; 
main engines—five Westinghouse, two Sulzer, 
twenty-two Willans, five Hornsby, nineteen Parsons ; 
main Generator s—five Westinghouse, two Kolben, ten 
Johnson & Phillips, seven Elwell- Parker, five Kapp, 
three Siemens, three Latiune.-Clark; batteries— 
Tudor, E.P € ' accumulator industries. (See 
pages 10-11. 


CENTRAL ELECTRIC SUPPLY Co.—Boilers—ten 
Climax, Weir feed pumps, Mather & Platt water 
tube softening plant; main engines—nine Willans, 
one Bellis; main generators—one  A.E.G., six 
Oerlikon; capacity SSookw. Tudor accumulators. 

City ок LONDON ELECTRIC LIGHTING Co., 
Bankside.—Boilers—forty-six Babcock & Wilcox, 
sixteen economic marine; main engines—twenty- 
seven by Ferranti, Brush, Willans, Bellis, Musgrave, 
Westinghouse; main generators—twenty-seven by 
Brush, Ferranti, B. T. H., and Westinghouse. Total 
capacity 23,000lw. (See page I2.) 

ST. PANCRAS BOROUGH CouNCIL. King’s Road 
Station.—Boilers—ten Babcock & Wilcox, six 
marine, five Lancashire; Green's economisers ; main 
engines—eighteen Willans, three Browett Lindley ; 
main generators—eighteen Kapp, Siemens, Latimer- 
Clark, and Crompton. Total capacity O4ookw. 
Extension plant two roookw., Parson's turbo- 
dynamos. ! 

West НАМ. Canning Town Station. —Boilers — 
sixteen Babcock & Wilcox, Bennis stokers and con- 
veying gear, Temperley transporters, Weir pumps, 
Green's economisers ; main engines — Ferranti; main 
generators —Ferranti, Bruce-Peebles. Total capacity 
6oookw.  Al'en condensing plant, Edwards air 
pumps. (See pages 16-17-99.) 

HaAMMERSMITH.—Boilers —six Babcock & Wilcox, 
one Lancashire economic, Bennis coal conveying 
gear, Weir pumps, Green's economisers; main 
engines—one Bellis, three Robey, three Maclaren, 
two Musgrave; n in generators—Ferranti, E.C.C., 
and Siemens. Total capacity 3000kw. 

HAMPSTEAD BOROUGH COUNCIL. —Boilers—-four 
Lancashire, four Marine, fourteen Economic, Green's 
economisers; main engines—fourteen Willans, two 
Ferranti, seven Bel main generators—seventeen 
Siemens, four Ferrant, o "ar&zr, one Crompton. 
Total capacity 50ook w. (See pag. 5.) 
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RAILWAY POWER STATIONS. 


METROPOLITAN, NEASDEN.—Boilers — fourteen 
Babcock & Wilcox, Green's economisers; main 
generators—four Westinghouse turbo-alterrators. 
Capacity 14,000kw. (See page 25.) 

Ciry & SOUTH Lonpon.-—-Boilers—-fourteen Davey- 
Paxman; main engines—two Cole, Marchant & 
Morley, four Willans, one Ferranti; main generators 
—E.C.C. and Siemens. Total capacity 3000kw. 

GREAT NORTHERN & City.—Boilers—ten Davey- 
Paxman, Pearn feed-pumps, Green's economiser ; 
main generators—four Musgrave B.T.H. (Lots 
Road and Central London mentioned above.) 


ELECTRIC RAILWAYS. 


CITY & SourH Lonpon.—Length 6j miles. 
Fifty-two 8ор.р. locomotives, thirty by Crompton. 

CENTRAL LonDON RaILway.—lLength 6 miles. 
Rolling stock—B.T.H. with Sprague multiple unit 
control; one hundred and seventy cars and sixty- 
eight motor cars; two 125h.p. motors per motor car. 

METROPOLITAN DISTRICT, — Length electrified 
about 50 miles double track. Westinghouse auto- 
matic signalling, B.T.H. motors and controllers; 
four hundred and twenty cars, making up sixty trains ; 
two 200h.p. motors per motor car. (See page 25.) 

METROPOLITAN КАПЛУАҮ Company,—Length 
about 72 miles, Fifty-five motor cars and one 
hundred and twelve trailers; British Westinghouse 
motors and unit switch control; four 150h.p. motors 
per motor car. (See page 24.) 

GREAT NORTHERN & City.—Twenty-six motor 
cars, thirty-two trailers ; B.T.H. motors and multiple 
unit control; two I25h.p. motors per motor car; 
automatic signalling. 


ELECTRIC TRAMWAYS. 


L.C.C.—Length 95 miles. One hundred double- 
deck cars fitted with Dick-Kerr and Westinghouse 
motors and controllers; shallow subway under 
Kingsway in Holborn; Conduit system employed. 
(See pages 17, 19.) 

LONDON UNITED TRAMWAYS.—Length 45 miles. 
Three hundred double-deck cars, each fitted with 
225h.p. B.T.H. motors. | 

METROPOLITAN ELECTRIC TRAMWAYS.—Length 
about 25 miles. One hundred and thirty Brush 
double-deck cars on Brush trucks; B.T.H. motors 
and controllers. 


REPRESENTATIVE MANUFACTURING 
FIRMS. 


J A.E.G. ENGLISH MANUFACTURING Co., LTD., 
4-5, New Compton Street, Charing Cross Road, 
W.C. Tel. 2363 Gerrard.—Makers of Neinst lamps. 

A.E.G. ELECTRICAL Co. OF SOUTH AFRICA, 
LTD., 125, Charing Cross Road.—Power and light 


installation specialists for mining purposes, (See 
advert. page 7.) 
ADAMS’ MANUFACTURING Co., LTb. Works, 


Bedford (fifty miles 57. ?ancras)—Makers of con- 
trollers of all classes for every type of electro-motor, 
also petrol motor cars. '* ^7.) 

ARMORDUCT MANUFAC! Co., LTD., 6, 
Farringdon Avenue, E.C. Lel .594 Holborn.— 
Makers of conduits for bare anc ‘lated v^ ` 


cables. Further particulars оп, je ae cl. 
Влвсоск & WiLcox, Што. Wor. PN 
Glasgow.—Makerskef cele’ "ated Babcock | *‘ilcov: 


water-tube boilers super-heater, chain stoker and 
silent gravity conveyer. Further details on page 87. 

BRUSH ELECTRICAL ENGINEERING Co., LTD., 
Victoria Works, Belvedere Road, Lambeth. Tel. 
1647 and 1669 Hop.—Makers of dynamo electric 
machinery, tramcar trucks, steain engines and steam 
turbines, car bodies for tramcars and trains, also 
incandescent lamps. 
| BRITISH ELECTRIC TRANSFORMER Co., LTD., 
Hayes, Middlesex (seventeen miles Charing Cross). 
—Makers of the well-known Berry type of static 
transformer. 

CALLENDER’S CABLE AND CONSTRUCTION Co., 
Lrp., Hamilton House, Victoria Embankment, Е.С. 
Tel. 1911 Holborn. Works, Erith, Kent (fourteen 
miles Charing Cross).—Manufacturers of all classes 
of electric light and power cabies, especially vulcan- 
ised bitumen; also makers of joint boxes, feeder 


pillars, and special cable accessories. Contractors 
for the laying of mains. 
CARL HENTSCHEL (1906) LTD, West Nor- 


(See 


wood.—Expert engravers and electrotypers. 
advert. page 94.) 

CROMPTON & Co. Lro. Works, Chelmsford, 
Essex (thirty miles Liverpool Street). Salisbury 
House, London Wal, E.C. Tel. 488 Central.— 
Makers of arc lamps, dynamos, motors, and all kinds 
of electrical instruments. Equipped many of the 
earliest supply stations. Further particulars on pages 
89-93. 

CRYPTO ELECTRICAL Co., 3, Tyers Gateway, 
Bermondsey Street, S.E.— Specialists in the pro- 
duction of small a.c. and d.c. motors and dynamos. 
Also makers of small motor-generators for the 
charging of accumulators. 

DAVEY PAXMAN & Co., Lro. Works, Colchester. 
Tel. 52. (Fifty miles Liverpool Street.)—Makers of 
the celebrated Economic boiler, also Peache high- 
speed engine. | 

DIESEL ENGINE Co., LTD., 179, Queen Victoria 
Street, E.C.—Makers of the famous Diesel oil 
engine for direct coupling to dynamo electric 
machines. (See page 42.) 

DourroN & Co., Lro. Works, Lambeth and 
Birmingham.—Makers of all classes of porcelain 
insulating material, especially for underground cable 
conduits. 

EDISON & SWAN UNITED ELECTRIC LIGHT Co., 
LTD. Works, Ponders End (ten miles Liverpool 
Street and St. Pancras).—One of the earliest electrical 
manufacturing concerns, Manufacturers of dynamos 
and motors, electric-light fittings, and the world- 
famous Ediswan incandescent lamp. 

MorRIS-HAWKINS ELECTRICAL Co., LTD., 17, 
Charing Cross Road, W.C.—Makers of dynamos 
and motors. Inteipole and variable-speed motors a 
speciality. (See advert. page 87.) 

Union ELECTRIC CO., LTD., 151, Queen Victoria 
Street, E.C.—Makers of arc lamps, dynamos and 
motors, switchboards, etc. A special feature made 
of flame arc lamps, the “ ЕхсеПо” pattern being 
very largely used. (See advert. page 73.) 

EDWARDS AIR PUMP SYNDICATE, LTD., 3 and 5, 
Crown Court, Old Broad Street, Е.С. Tel. 2369 
London Wall.—Makers of the celebrated Ed- 
wards air pump for condensing plants. 

ELECTRICAL COMPANY, LTD., 121-5, Charing 
Cross Road. Tel. 4311-4 Gerrard—four lines. 
Makers of electrical apparatus of every descrip- 
tion, including dynamos, motors, electric col- 
liery equipments, winding engines. 
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ELECTRICAL POWER STORAGE COMPANY, LTD., 
4, Great Winchester Street, E.C. Tel. 1253 
London Wall. Works, Millwall (3 miles 
Fenchurch Street)—Makers of the celebrated 
E.P.S. storage battery for electric light and 
power stations, also cells for traction purposes, 
lighting, motor car ignition, etc. 

J. б. WHITE & Co., LTD., College Hill, Cannon 
Street, E.C, Contractors for electric tramway and 
railway equipments on any system. 

INDIA RUBBER, GUTTA PERCHA, AND TELE- 
GRAPH Womks Co., LTD., 106, Cannon Street, 
E.C. Tel. 726 and 746 Bank. Works, Silver- 
town (8 miles Liverpool Street).—Makers of tele- 
graph cables, electric light and power cables, 
dynamos, motors, and kindred electrical appa- 
ratus, also makers of telegraph apparatus, test- 
ing sets, etc. (See advert. page 14.) 

Јонмѕом & Рні11рѕЅ, LTD., Old Charlton, 
Kent (8 miles Charing Cross, Cannon Street, 
London Bridge). Electrical, telegraph, tele- 
phone, and general engineers.—Makers of cables 
for telegraph, telephone, and electric light and 
power purposes; also dynamos, motors, arc 
lamps, and all kinds of electric lighting, power, 
and transmission plant. Also cable steamer 
equipments and machinery for the manufac- 
ture of cables of all classes. Further parti- 
culars on page 86. 


LAURENCE, SCOTT, & Co., Lro. Works, Nor- 


wich (114 miles Liverpool Street).—Makers of 
dynamos and motors. Also special type of 
crane motor with magnetic brake. 

MASCHINENFABRIK OERLIKON, 
House, Norfolk Street, Strand.—Builders of 
turbines, generators, etc. (See advert. page 83.) 

NALDER Bros. & THOMPSON, LTD., 34, Queen 
Street, E.C.—Makers of the famous “N.C.S.” 
instruments for all electrical measuring pur- 
poses. Speciality the “ Ohmer " testing set. (See 
advert. page 88.) 

REASON MANUFACTURING Co., LTD., Brighton 
(51 miles Vzctorza).—Makers of the celebrated 
Wright maximum demand indicator and electrolytic 
meter. (See advert. page 2). 

ROCKWELL WABASH Co., LTD., 69, Milton 
Street, E.C.—Business office systerhs and furni- 
ture. (See advert. page 93.) 

SIEMENS Bros. & Co., LTD., York Mansion, 
Westminster, S.W. Tel. 452 Westminster. 
Works, Woolwich (Fenchurch Street) and Staf- 
ford (Zuston). Ап  old-established electrical 
manufacturing firm.—Makers of dynamo elec- 
tric machinery of all classes, turbo-generators, 
motor generators, telegraph апа telephone 
cables, electric light and power cables and wires, 
telegraph instruments, etc. 

FRANK SUTER & Co., LTD., 66, Berners Street, 
W.—Specialists in electrical fittings and artistic 
designs for electric light. Makers of “ Suterlite ” 
for interior illumination. (See page ro2.) 


Oswaldestre 


C 


BIRMINGHAM. 


CORPORATION ELECTRICITY WORKS—a2 stations. 
Babcock and Wilcox boilers, Proctor, Bennis, 
and Babcock and Wilcox stokers. Allen circu- 
lating pumps, Green's economisers. Maiu 
engines, Bellis, Willans, and Parsons; main 
generators, Crompton, Mather and Platt, Par- 
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sons, E.C.C., Dick Kerr, and Westinghouse. 
Total capacity 7oookw. Further details on page 


е 


37° 
BIRMINGHAM & MIDLAND TRAMWAYS, LTD. 


—Length, 13 miles. Power stations, Babcock 
and Wilcox boilers, Green’s economisers. Main 
engines, Brush, Diesel Oil; main generators, 
Brush. Total capacity 3oookw. Rayworth’s 
regenerating system in use. Further details on 
page 43. 

MIDLAND ELECTRIC POWER CORPORATION. 
—Power station, Ocker Hill, Tipton. Eight 
Babcock and Wilcox boilers, Weir pumps. Main 
engines, Yates and Thom; main generators, 
Ferranti. Total capacity 3000kw. Area sup- 
plied, seventy square miles. Further details on 
page 39- 

WOLVERHAMPTON ELECTRIC SUPPLY & TRAM- 
WAXS.—Power station. Boilers, six Lancashire, 
two Davey Paxman, Green's economisers; also 
refuse destructor. Main engines, four Bellis, 
two Willans, one Peache; main generators, 
Parker and E.C.C. System, high tension con- 
tinuous current. Total capacity 2500kw. Tram- 
ways on Loraine surface contact system. Length 
single track, twenty miles. Dick Kerr, Westing- 
house, B.T.H. equipments. Furth-r details on 


page 38. 
PorrERIEs ELECTRIC TRACTION COMPANY, 
LTD., Stoke-on-Trent.—Length, about thirty- 


five miles. то single and double deck cars 
(sixty Brush). Stoke Power House—boilers— 
eight Lancashire ; main engines—two Macintosh- 
Seymour, two Ball-Wood, four Browett-Lindley ; 
main dynamos—three G.E., two Bruce Peebles, 
two Helios. Johnson and Phillips insulated 
cables. 

BRISTOL ELECTRICITY Worxks.—Two stations. 
Boilers—nine Lancashire, fourteen Babcock and 
Wilcox, Green’s economisers, Meldrum and 
Vicars stokers; main engines—twenty-one Wil- 
lans, three Parsons; main generators—fifteen 
Siemens, three Parsons, one Dick Kerr. ‘Total 
capacity 7oookw. Further details on page 44. 

BristoL | ELECTRIC  TRAMWAYS, — Length, 
twenty-five miles 232 cars each with 225h.p. 
motors. Power plant—Boilers—eight Babcock 
and Wilcox; main engines—four Allis, two Bel- 
lis; main generators—six B.T.H. Total capa- 
city 2100kw. 

SOUTH WALES ELECTRICAL POWER DISTRIBU- 
TION Company.—Power supply in South Wales 
over area of about ооо square miles. Four 
generating stations. — Pontypridd—Boilers— 
fourteen Niclause ; main engines—five Willans ; 
main generators—four Bruce-Peebles, one British 
Westinghouse. Total capacity 5200kw. Cwm- 
bran—Boilers—twelve Gallaway, Green’s econo- 
misers; main engines—seven Willans; main 
dynamos—two Bruce-Peebles, five British West- 
ing house. Total capacity 25ookw. Bridgend 
and Neath—Boilers, seven Lancashire; main 
engines—six Willans; main  generators—six 
British Westinghouse. Callender’s cables 
throughout the entire system. Fuller details 
on page 41. 


д REPR.'SENTATIVE FIRMS. 


„Ок Im "s 
MED s Мовсом, Lro., Ledsam Street 
‘Forks. :nufacturers of the famous Belliss- 
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Morcom high-speed engine for direct coupling 
to dynamo electric machines. 

ELECTRIC & ORDNANCE ACCESSORIES Co., LTD., 
Stellite Works.—Makers of arc lamps, con- 
trollers, dynamos and motors, motor starters 
and regulators, switchboards, etc. (See advert. 
page 26.) 

ELECTRIC CONSTRUCTION Company, LTD., 
Bushbery Works, Wolverhampton. —Makers of 
dynamos and motors for AC and DC circuit. 
Contractors for complete equipments for power 
stations, for electric light and traction purposes.. 

GENERAL ELrecrrIC Company, LTD. Works, 
Witton (Carbon and Engineering) and Sherlock 
Street (Fittings).—Makers of almost every class 
of electrical apparatus. Proprietors of only 
British carbon works, which adjoin engineering 
works at Witton. Further details page 105. 

James MACINTYRE & Co., LTD., Washington 
China Works,  Burslem.—Manufacturers of 
high class porcelain for electrical purposes. (See 
page 110.) 

M. B. Wirp & Co., Argyle Street, Nechells.— 
Makers of electric hauling gears. (See advert. 
page 81.) 

SIMPLEX Сомроітѕ, Lrp., 8o, Digbeth.— 
Manufacturers of conduits for electric wiring. 
(See page 106.) 

THOMAS PARKER, LTD., Wednesfield Road, 
Wolverhampton.—Makers of continuous current 
dynamo electric machinery. 

VrzRITYS, LTD., Plume and Victoria Works, 
Aston.—Makers of motors and dynamos, arc 
lamps, electric light fittings, and electrical ac- 
cessories. 

WILLIAM McGzocu & Co., Lrp., Warwick 
Works.—Makers of high-class electric light fit- 


tings. (See pages rog, 151.) 
Rugby and Stafford. 

BRITISH Тномѕох-Нооѕтом Company, LTD. 
Works, Rugby. Tel. 54 Rugby. Extensive 


works near Rugby station.—Manufacturers of all 
classes of dynamo electric machinery. Contrac- 
tors for power station equipments, electric tram- 
ways, and electric railways. Makers of instru- 
ments, distance control switchgears, and auto- 
matic circuit breakers for any output; also 
makers of 3.T.H.-Fdison incandescent lamps. 
SIEMENS Bros. & Co., LTD., Stafford.—Large 
engineering works devoted to the manufacture of 
dynamo electric machinery of all classes. 
WILLANS & RonrNsON, Lrp., Victoria Works, 
Rugby; also at Queen’s Ferry.—Makers of the 
celebrated Willans central valve engine; also 
builders of steam turbines and gas engines. | 


Bath and West. 


Kramos, LTD.,  Locksbrook Engineering 
Works, Bath.—Makers of portable electric tools 
and their accessories for all purposes. (See 
advert. page 74.) 

STOTHERT & Pirr, LTD., Newark Foundry, 
Bath.—Makers of high capacity electric cranes. 


c 
MANCHESTER. 
ELECTRICAL INSTALLATIONS. 


CORPORATION ELECTRICITY SUPPLY, inson 
Street Station.—Boilers—eighteen _dsancashire, 
four Babcock & Wilcox ; main engines—two M.us- 


grave, two Ferranti, four Parsons, four Good- 
fellow; main generators—six  E.C.C., three 
siemens, two Westinghouse. Total capacity 
7200kw. Bloom Street—Boilers—Eleven Babcock 
& Wilcox, Green's economisers ; main engines— 
four Musgrave ; main generators— four Westing- 
house. Total capacity 75ookw. Stuart Street— 
First instalment—Boilers—twenty-four Babcock 
& Wilcox; main engines—six Vates and Thom; 
main generators—six Electrical Company. Total 
capacity goookw. Second instalment—Boilers 
—twelve double drum Babcock & Wilcox, 
Green's economisers ; main engines—two Walls- 
end Slipway and Engineering Co.; main gene- 


rators — to Electrical Со. Total capacity 
ysookw. Total I.H.P. available at all works 
58,000. Tramways also supplied. (See pagé 46.) 


CORPORATION TRAMWAYS.—Length of system 
about 200 miles single track. соо cars single 
and double deck (320 Brush) Westinghouse mag- 
netic brakes. B.T.-H. Westinghouse and Dick 
Kerr equipments. Parcel service given. (See 
page 48). 

LANCASHIRE ELECTRIC PowER Co.—Area of 
supply 1,000 square miles. Power station, Rad- 
cliff, near Manchester. Plant—boilers—six 
Babcock & Wilcox; main generators—four Cur- 
tice-B.T.-H. turbo units. Capacity 6oookw. 
Thirty miles of Callender’s cables laid. 


REPRESENTATIVE FIRMS. 


BRITISH WESTINGHOUSE ELECTRICAL MANUFAC- 
TURING Co., Lrp., Trafford Park.—Makers of 
all classes of electrical machinery, and contrac- 
tors for the complete equipments of power sta- 
tions, electric railway and tramway schemes, 
and plants for the electric driving of works, 
collieries, mills, etc. (See page 112.) 

BROWETT, LinpDLEY & Co., LTD., Sandon 
Works, Patricroft.—Makers of the well-known 
* Browett-Lindley high speed engine. 

CHLORIDE ELECTRICAL STORAGE Co., LTD., 
Clifton Junction.—Makers of storage batteries 
for electric light and power purposes, and cells 
for ignition purposes. 

CONNOLLY BROTHERS, Ltp., Blackley Vale 
Mills.—Makers of insulated wire and cable, also 
* Blackley” insulating tape, (See advert. page 
17.) | 

Cowans, Ltp., Springfield Lane, Salford.— 
Makers of switchgear and automatic controlling 
devices for electric power and lighting circuits. 

CRAVEN BROTHERS, LTD., Osborne Street.— 
Makers of high-class machine tools and electric 
cranes and lifts; also works at Reddish. (See 
page 118.) 

CUNLIFFE & Croom, Broughton Lane.—Makers 
of high-class machine tools. (See page 133.) 

ErrcrROMOTORS, LTD., Openshaw.—Specia- 
lists in the manufacture of electromotors. (See 
page 126.) 

FERRANTI, LTD., Hollinwood.—Makers of 
meters and switchgear. (See page 114.) 

GALLOWAYS, LTD., Knott Mill Ironworks.— 
Makers of the celebrated Galloway steam boiler. 

GENERAL ELECTRIC Co., LTD., Peel Works 
and Victoria Bridge, Salford.—Large telephone 
and telegraph works; also heating apparatus 
(See page 141.) | 

W. T. Grover & Co., LTD., Trafford Park, 
Manchester.—Makers of insulated wires and 
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cables for all classes of electric light, power, and 
intercommunication work. 

Hicu SPEED BRAIDING MACHINE Co., LTD., 
7, Norfolk Street. Works, Nottingham.—Makers 
of a high speed braiding machine for all classes 
of braiding, including the outer coverings of 
cables and wires. (See advert. page 74.) 

J. HALDEN & Co., Albert Square.—Makers of 
high-class photographic appliances for copying 
engineers! drawings. (See page r39.) 

HEENAN & FROUDE, Newton Heath.—General 
engineers and manufacturers of refuse de- 
structors. 

Hurst & Co., LTD., Ordsal Works.—-Spe- 
cialists and experts in the manufacture of high- 


class machine tools for all purposes. (See page 
I20.) 

INDUSTRIAL ENGINEERING Co., Exchange 
Street. Works, Hyde.—Makers of suction gas 


plants for all classes of fuel; also dynamos and 
motors up to 200kw. (See page 128.) 

LANCASTER & TONGE, Lrp., Pendleton.— 
Makers of steam engine specialities, such as 
dryers, traps, metallic packings, piston rings, 
etc. (See page 132.) 

MATHER & PLATT, LTD., Salford Iron Works. 
—Makers of dynamo electric machinery, con- 
densing and water-softening plant, large gas en- 
gines, train lighting sets, electric pumps, etc. 
(See page 116.) 

MELDRUM Bros., LTD., Timperley, near Man- 
chester.—Makers of mechanical stokers and 
mechanical draught appliances ; also of the cele- 
brated Meldrum destructor. (See pages 134-147.) 

MOUNTAIN & GIBSON, LTD., Elton Fold Works, 
Bury.---Electric tramway and light railway engi- 
neers, makers of trucks, etc., for electric and 
other tramways. 

D. & S. Massey, Openshaw.—Makers of steam 
and pneumatic hammers for all purposes. (See 
page 124.) 

FRANK PEARN & Co., LTD., West Gorton.— 
Specialists in the manufacture of high-class 
steam and power-driven pumps. (See page 130.) 

SMITH & COVENTRY, LTD., Ordsal Lane, Sal- 
ford.—Makers of high-class machine tools. (See 
advert. pages 42-43.) 

WILLIAM SPROWSON & Co., Ascendent Works, 
Newton Heath.—Makers of modern electric lifts. 
е: high-speed push button lift. (See page 
126, | 

Joun Тном, Canal Works, Patricroft.—Arte- 
sian well expert. Maker and contractor for well 
sinking and boring. (See advert. page 71.) 

GEORGE THomas & Co., 72a, Deansgate, Man- 
chester.—Makers of tachometers and .tacho- 
graphs. 

Ер. BENNIS & Co., Lrp., Little Hulton, Bol- 
ton.—Makers of mechanical stokers, elevating, 
e and coal storage plant. (See page 
136. 


<> 


LIVERPOOL AND DISTRICT. 


CORPORATION ELECTRICITY DEPARTMENT.— 
Eleven generating stations containing eighty- 
seven Lancashire boilers. Vicars and Hodgkin- 
Son's stokers, Green's economisers ; main engines 
—seventy-nine Willans and. Browett-Lindley ; 
also four Westinghouse turbines; main genera- 


B.T.-H. Bruce- 
Capacity 30,oookw. 


tors—seventy-nine Siemens, 
Peebles, and Westinghouse. 
(See page 53.) 

CORPORATION ELECTRIC. TRAMWAyYS.—Length 
single track about 110 miles. 470 single and 
double deck cars each with two 25h.p. motors. 
(See page ss). 

LIVERPOOL OVERHEAD ELECTRIC RAILWAY.— 
Length seven miles double line. Sixty-three 
motor and trailer coaches. [Line re-equipped by 
Dick Kerr and Co. (See page 55). 

LIVERPOOL & SOUTHPORT ELECTRIC RAILWAY. 
(L. and W.)—Length twenty-three miles. Four- 
teen sets of trains, each carrying 6ooh.p. in 
motors. Power house, Formby. Boilers—six- 
teen Yates and Thom, Green's economisers, 
Edward's air pumps; main engines—five Yates 
and Thom; main alternators—five Dick Kerr. 
Capacity 7oookw. (See page 58.) 

MERSEY КАплуАҮ Co.—Length five miles 
double track. Five cars per train fitted with 
8ooh.p. in motors. Westinghouse equipments, 
and electric pneumatic multiple unit control. 
Power plant—Boilers—nine Stirling, Weir feed 
pumps ; main units—three Westinghouse engines 
and generators. Capacity goookw. (See page 
56.) 

SOUTH LANCASHIRE ELECTRIC TRAMWAYS.— 
Length in operation about thirty-five miles. 
Authorised 124 miles. Link up principal towns 
and manufacturing districts between Liverpool 
and Manchester. Plant at Atherton—Boilers— 
four Yates and Thom, Berry stokers, Green’s 
economisers, Edward’s air pumps. Plant capa- 
city 2000kw. 


REPRESENTATIVE FIRMS. 


BRITISH INSULATED © HELSBY CABLES, LTD. 
—Works, Prescot, Helsby, and  Liverpool.— 
Makers of all kinds of electric light and power, 
and telephone and telegraph cables, junction 
boxes, feeder pillars, etc.; also contractors for 
the laying of cables and the erection of overhead 
transmission lines. 

Dick KERR & Co., LTD., Preston, Lancs.— 
Manufacturers of all classes of electrical appa- 
ratus, contractors for the equipment of power 
plants; also for electric railways and electric 
tramways. (See pages 57, 146.) 

SANDYCROFT Founpry Co., LTD., Sandycroft, 
Chester.—Makers of a.c. and d.c. dynamos and 
motors. Contractors for electrical equipment of 
mines and collieries; specialists in motor start- 
ing appliances. (See page 143.) 


c 


GLASGOW AND DISTRICT. 


CORPORATION ELECTRICITY DEPARTMENT.— 
Four generating stations—Boilers—twenty-five 
Babcock and Wilcox, Green's economisers ; main 
engines—twenty-five Willans, Belliss, Alley- 
Maclellan ; main generators—twenty-five West- 
inghouse, Crompton, B.T.-H., Schuckert, Bruce- 


Peebles, and British Electric Plant. Capacity 
18,oookw. Two  Willans-Dick Kerr turbo- 
generators added, each of 3oookw. capacity. 


(See page Or.) 

CORPORATION ELECTRIC TRAMWAyS.—Length 
So miles double track. Seven hundred single 
and double-deck cars with Westinghouse, 
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B.T.-H., and Witting Eborall equipments. Power 
station, Pinkston. "Boilers—sixteen Babcock & 
Wilcox ; main engines—two Allis, two Musgrave, 
two Stewart, six B.T.-H. alternators; capacity 
12,000kw. ; Mirrlees-Watson economisers ; 
British Westinghouse distance control switch- 
gear. Five sub-stations, aggregating 10,oookw., 
арр with Westinghouse plant. (See page 
4.) 

CLYDE VALLEY ELECTRICAL PowER Co.— 
Area of supply 735 square miles. Power 
stations at Yoker and Motherwell. Plant at 
both stations: boilers—eight double-drum Bab- 
cock & Wilcox, Green’s economisers, Mirrlees- 
Watson condensers; main  generators—íour 
Westinghouse turbo units; total capacity 
Soookw. Westinghouse switch - gear. (See 
page 65.) 

EDINBURGH ELECTRICITY  SuPPLY.—Plant— 
two stations: boilers—thirty-six | dry-back 
Marine, four Stirling ; Bennis and other stokers ; 
main engines—twenty-eight Willans, five Belliss ; 
main generators—thirty- three Siemens, Mather 
& Platt, Ferranti, E.C.C., and Dick Kerr ; total 

capacity, 12,000kw. (See page 67.) 

Fire ELECTRIC Power Co.—fPlant: boilers— 
four Lancashire; main engines—two Willans ; 
main generators—two Bruce- Peebles; capacity 
Sookw. (See page 67.) | 

ABERDEEN ELECTRICITY Womnxs.—Boilers—six 
Babcock & Wilcox, Green’s economiser; main 
engines—ten Willans, one Belliss; main gener- 
ators—two Holmes, one Crompton, one Mather 
& Platt, one Bruce-Peebles, two British Westing- 
house, one Johnson- Lundell, three Mavor & 
Coulson; capacity 340okw. (See page бт.) 


REPRESENTATIVE FIRMS. 


AcME ENGINE Co., LTD., Shettleston, Glasgow. 
—Makers of vertical, high- -speed, multi- cylinder 
gas engines and suction gas plants. (See advert. 


page 16.) | 
ARGYLL Morors, Lrp.—Alexandria, near 
Glasgow. Makers of high-class low and high- 


powered motor cars for all purposes. 
158.) 

WILLIAM BEARDMORE & Co., LTD.—Parkhead 
and Govan, Glasgow. Tel., 1356 Royal. Makers 
of large gas engines for blast furnace gas and 
direct coupling іо generators. 

BRITISH ELECTRIC PLANT Co., Lrp.—dAlloa. 
‘Makers of dynamos and motors of all classes. 
(See page 154.) 

BRUCE, PEEBLES, & Co., LTDp.—Works, East 
Pilton, Edinburgh. Makers of dynamos and 
alternators, d.c. апа. а.с. motors, also motor 
converters for sub-stations. Contractors for 
complete electric power station equipments, also 
for electric railways and tramways. 

HANNAN & BUCHANAN.—75, Robertson Street, 
Glasgow. Makers of high-speed indicators and 
accessories. (See page 158.) 

J. Henpry, Bridgeton, Glasgow.—Specialist 
in belts. (See advert. page 89.) 

WILLIAM McGEeocH & Co., Ітр.—108, Argyle 
Street, Glasgow.  Tei., 3042. Makers of high- 


(See page 


class electric light fittings and accessories. (See 
pages 109-151.) 

THE *MIRRLEES" WATSON Cos. Li tland 
Street, Glasgow. Tel., 1783. Maker., л COs 
densing plant and water- -distilling plant, also 


oil engines. (See page 149.) 


NORTH-WESTERN ELECTRICAL APPLIANCE CoO., 
Cathcart, Glasgow.—Arc lamp accessory ex- 
perts. (See advert. page 72.) 

К. С. Ross & Son.—Greenhead Engine Works, 
Glasgow. | Steam-hammer and reducing gear 
specialists. (See page 156.) 

ALEX. TURNBULL & Co., Lrp.—Bishopbriggs, 
Glasgow. Boiler mountings and steam engine 
accessories. (See page 157. | 


c 


NEWCASTLE AND DISTRICT. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CoO., 
Lrp.—Stations, Neptune Bank and Carville. 
Boiler—Babcock & Wilcox, Green’s economisers ; 
main engines—Parsons, Wallsend Slipway, Wig- 
ham-Richardson, and Bennis; main generators 
—B.T.-H., Brown-Boveri, and Parsons. Total 
capacity, 16,oookw. Area supplied, доо square 
niles. (See page 71.) 

NEWCASTLE AND DISTRICT ELECTRIC LIGHTING 
Co., Lrp.—Thirteen boilers by Adamson, Haw- 
thorn-Leslie, and Stirling; main generating 
units—-thirteen Parsons turbo sets. Total 
capacity soookw. (See page 69.) 

NEWCASTLE CORPORATION TRAMWAYS. —Length 
50 miles single track. One hundred and eighty 
single and double cars with B.T.-H. and West- 
inghouse electrical equipments. Plant: boilers 
-—twelve Lancashire; main engines—one Wil- 
lans, three Victor Coates, and one Wallsend 
Slipway; main generators—four Westinghouse, 


one Bruce-Peebles. Total capacity, s2eookw. 
(See page 76.) 
SUNDERLAND ELECTRIC POWER SUPPLY.— 


Boilers—ten Lancashire, two Babcock & Wilcox, 
Green's economiser ; main engines—eleven Bel- 
liss; main generators—eleven Holmes, Parker, 
Silvertown, and Sunderland Forge; also five 
Belliss coupled to A.E.G. and G.E.C. alterna- 
tors. (See page 75.) | 

NORTH - EASTERN ELECTRIC RAILWAy.— 
Length до miles. Current supplied by New- 
castle-on-Tyne Electric Supply Co. Six sub- 
stations fitted with Westinghouse converting 
apparatus.  B.T.-H. train motors, and multiple 
unit control. (See page 73. ps 


REPRESENTATIVE FIRMS. 


CLARKE, CHAPMAN, © Co., LtTp.—Victoria 
Works, Gateshead. Makers of power and light- 
ing plants for ocean-going vessels, warships, 
&c.; also dynamos and motors and search- 
lights. (See page 160.) 

“GEORGE Ancus & Co., LTD.—St. ‘John’s 
Works, Newcastle-on-Tyne. Specialists in the 
manufacture of raw hide gears and pinions for 
all classes of power- transmission work. (See 
page 167.) 

GLAHOLM & RossoN.—Hendon Rope Works, 
Sunderland. Makers of all classes of wire ropes. 
(See page 168.) 

Н. Ногмеѕ & Co. — Portland Road. Manu- 
facturers of dynamos and motors for all pur- 


poses. Makers of the celebrated Holmes *''Clat- 
"worthy" electric driving system for printing 
"presses ;.also Lundell and Castle motors. (See 
page 162.) 


ERNEST ‘Scott. 


~ TT 


Є Mountain, LTD.—Close 
"-e. -Makers of steam engines, dynamos, 
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motors, pumps, hauling gears, &c. Contractors 
for complete electrical equipment of collieries, 
mines, factories, &c. (See page 164.) 

A. REYROLLE & Co., Lrp.—Hebburn-on-Tyne. 
Makers of motor controllers and starters; also 
switch-gear for power-distribution work. 

RICHARDSONS, WESTGARTH, & Co., Ltp.— 
Hartlepool and Middlesbrough. Electrical and 
marine engineers. Makers of large blast fur- 
naced gas engines for electric power generation. 

WALLSEND SLIPWAY AND ENGINEERING Co., 
Ltp.—Wallsend-on-Tyne. Makers of high-duty 
steam engines for electric light and power pur- 
poses. 


YORKSHIRE DISTRICT. 


Leeds. 
CORPORATION ELECTRICITY SUPPLY.—Power 
station, Whitehall Road. Boilers—fourteen 


Lancashire, twelve Babcock & Wilcox, Meldrum 
& Bennis stokers, Green’s economisers; main 
engines—one Fowler, two Hick-Hargreaves, 
thirteen Belliss, two M’Laren; main generators 
—three Lowrie-Hall, four Ferranti, eleven 
E.C.C. Total capacity, 1200kw. (See page 77.) 

CORPORATION ELECTRIC TRAMWAyS.—Length 
go miles single track. Three hundred double- 
deck cars with B.T.-H., Dick Kerr, and Brush 
equipments. Westinghouse magnetic track 
brakes. Separate generating plant. Boilers— 
twelve Lancashire, Bennis stokers, Green's 
economisers; main engines—five  Hick-Har- 
greaves, one Parsons; main generators—three 
E.C.C., two Greenwood & Batley, one Parsons. 
(See page 78.) 

YORKSHIRE ELECTRIC Power Co.—Area of 
supply 1800 square miles. Generating station 
at Thornhill. Boilers—four Babcock & Wilcox. 
Generating plant—three Curtice, B.T.-H. turbo 


alternators. Capacity, 6oookw. (See page 79.) 
Bradford. 

CORPORATION ELECTRICITY | Womks.— Three 
stations. Boilers—fourteen Babcock & Wilcox, 


four Lancashire, six Marine, Green's econo- 
misers; main engines—one Marshall, two Mus- 
graves, two Cole, Marchent, & Morley, nineteen 
Wilans; main generators—two E.C.C., two 
Bruce-Peebles, four Westinghouse, five Siemens, 
and one Phoenix. (See page 81.) 

CORPORATION ELECTRIC TRAMWaAys.—Length 
55 miles. Current supplied from lighting 
stations. Two hundred and forty double-deck 
cars, each with two 30 h.p. motors. (See 
page 8o.) 


c 


Sheffield. 


CORPORATION ELECTRICITY Works. — Two 
stations. Boilers—five Babcock & Wilcox, eight 
Marine, four Stirling; main engines—four 
M’Laren, one Ferranti, one Browett-Lindley, 
two Parsons; main alternators—three Ferranti, 
three E.C.C., one Brush, four Parsons. Total 
capacity, 5800kw. (See page 82.) 

CORPORATION ELECTRIC TRAMWAYS.—Length 
65 miles single track. Two hundred and fifty 
single and double deck cars, one hundred with 
top covers. Separate power plant.  Boilers— 
six Marine, three Stirling, two Davy, Bennis 
stokers; main engines—three Allis, four Cole, 
Marchent, & Morley; main generators—seven 
B.T.-H. | 


REPRESENTATIVE FIRMS. 


AUTOMATIC STANDARD SCREW Co., Church 
Street, Halifax.—Makers of all kinds of screws. 

CAMPBELL Gas ENGINE Co., Ltp., Halifax.— 
Makers of high-speed gas engines and suction 
gas plants. (See page 173.) 

CUNDALL, Sons, & Co., LTD., Shipley, Yorks. 
—Makers of the well-known Cundall oil engines, 
gas suction plants, and folding machines. (See 
page 171.) 

THOS. BROADBENT & Sons, LTD., Central Iron- 
works, Huddersfield.—Electric crane specialists 
and makers of hydro-extracting machinery. 
(See page 169.) 

E. GREEN & Son, LTD., Wakefield.—Makers 
of the celebrated Green’s fuel economiser. (See 
advertisement, page 32.) 

Harpy PATENT Pick Co., LtD., Heeley, Shef- 
feld.—Makers of high-class tools for contrac- 
tors, miners, &c.; also hand and power boring 
machines for rock and coal. (See advert. page 
I.) 

Рнаміх DYNAMO MANUFACTURING Co., LTD., 
Thornbury Works, Bradford. — Makers of 
dynamo electrical machinery of all classes. 
Speciality, inter-pole motors. (See page 173.) 

RHODES ELECTRICAL MANUFACTURING Co., 
Lrp., Bradford.—Makers of direct and alter- 
nating current motors. (See advert. page 87.) 


The Midlands, 

BRITISH STEAM SPECIALTIES, LTD., Leicester. 
—Makers of steam users’ accessories. (See 
advert. nage go.) 

J. Davis & Son (DERBY), LTD., 27, All Saints 
Works, Derby.—Instrument makers. (See advert. 
page 68.) 

NEwTON Bros., Derby.—Dynamo and motor 
makers. (See advert. page 82.) 

R. Новмѕвү & Sons, LTD., Grantham and 
Stockport.—Gas amd oil engine builders, for all 
purposes. Also makers of suction gas plants. 
(See page 175.) 
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In the Next Issue will appear a Complete Record of te British 


Tour, illustrated by Special P^-* 


-pbs taken en route, 
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We take it 


that every man who handles this is anxious to 


KEEP IN TOUCH WITH ELECTRICAL DEVELOPMENT. 


There are many ways of doing this, but none so' sure or so good as to secure a real live 
permanent record of events which have transpired during the past few years. During the 
five weeks our Editor-in-Chief, Mr. THEO. FEILDEN, was in the United States and Canada, 
on the occasion of the visit of the British Institution of Electrical Engineers, he travelled 
about six thousand miles over that great country. ‘The hand of good-fellowship was 
extended to him on all sides. When he visited Italy and Germany and other countries on 
the Continent, he was received in the same cordial and open-handed manner. On these 
tours he.learned many things, and he is grateful. To show our appreciation in a practical 
manner, we will present any and every one of our American, Colonial, and Continental 
friends who cares to apply for same, а complete set of the issues of The ELECTRICAL 
MAGAZINE for 1904-5, being every number from the ccmmencement, to the end of 
the fourth volume. We only stipulate that carriage and packing be defrayed, a matter 
of 8s. These issues cost 


THOUSANDS OF POUNDS 


to compile. They contain about two thousand articles of varying length, profusely 
illustrated, and comprise a complete record, classified for easy reference, of what has 
been happening in the world of Electricity during the two years mentioned. Many of the 
articles are written by experts in the domain of Electrical work and investigation, and are of 


PERMANENT VALUE AND INTEREST. 


All ephemeral matter is practically excluded, and the numbers in question therefore form 
a most valuable compendium of Electrical information. The four volumes embrace twenty- 
four numbers, and we present a comprehensive index to each. Binding cases can be had 
from our Publishing Office at the nominal sum of 15. each, post free. 

To bring the series up to date the publishers will send every recipient of the 
1904-5 editions all the copies of this year*—those published from January to date—at 
once, and the remaining numbers to end of 1906 on publication, post free, for the sum of 
105. 6d. in the United Kingdom or 12s. 6d. abroad, with Binding Cases and Indexes. 

Only a limited number are available, and we cannot therefore guarantee delivery 
unless early application be made. 


TO BRITISH ELECTRICAL ENGINEERS 


who desire to secure this inimitable record, in view of the invariable courtesy Mr. FriLpEN 
has received at their hands, we extend the same privilege with this exception—they must 
wait till our Foreign and Colonial friends are supplied, and we will allot them whatever 
numbers remain. Both foreign and home readers should, however, apply at once in order 
that we may accurately gauge what number we may have to reprint to meet the demand. 


WE INVITE 


those members of the Electrical profession or industry abroad who are ло? on the British 
tour to communicate with us in regard to this offer, as it is possible, in view of the 
extensive arrangements we are making, that we shall be able to accord them the same 
privilege. 

We wish to impress that this is not a question of disposing of past numbers; 
we shall have to print a lot of special matter to complete. You till find the volumes 
invaluable. They are fit for library shelves and constitute a veritable encyclopedia 
of the Electrical period they cover. 


Address your application to The ELECTRICAL PuBLIsHiNG Co., Lro. (Dept. В.), 
4, Southampton Row, Holborn, London, W.C. | 
N.D.—5ee Application Form in this Issue. 
* Except a small section deleted in No. 28, Vol. V 


Tinted Supplement V. 


A Unique Electrical Library 


Presented 


FREE 


By the Proprietors of 


The ELECTRICAL MAGAZINE. 


ONLY A LIMITED NUMBER 
AVAILABLE. 


Read particulars and conditions on opposite page, fill in 
form below, mail at once, and the Volumes are yours! 


To THE ELECTRICAL PUBLISHING Co., LTD., 4, Southampton Row, Holborn, London, W.C. 
Please send me, in conformity with your Special Offer, all the Issues of The ELECTRICAL MAGAZINE 
for 1904-5 free. Г enclose 8s. for packing and carriage. І also enclose |s. for Binding Cases to take the 
Twenty- our Issues (Four Volumes). 
Name and Address — —ć  ć 


Date 


The ELECTRICAL MAGAZINE 
Special Subscription ‘Terms. 


For 10/6 Great Britain, or 12/6 abroad, we send the following: 


Every issue post free of The ELECTRICAL MAGAZINE for a year—both the ordinary monthly issues 
and special numbers, all on high-class super-calendered paper. 


Handsome binding cases, gilt lettered, to take the two half-yearly volumes. 

Comprehensive index to each volume. 

Every issue as published of the new journal, POPULAR ELECTRICITY: 

Subscribers also have access to the Intelligence Department of the Electrical Publishing Co., Ltd., a 
valuable centre of Electrical information. 
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SUBSCRIPTION ORDER FORM. 
To THE ELECTRICAL PUBLISHING Co., LTD., 4, Southampton Row, London, W.C. 
Book meas an Annual Subscriber to The ELECTRICAL MAGAZINE. 


Herewith find 12/6 coo for 12 months from issue” 


Name and Address 


EAA AAAA, 


оо. ee eee Ч NUnle:... 


THE AUGUST NUMBER WILL CONTAIN A COMPLETE ILLUSTRATED RECORD OF THE 
TOUR OF FOREIGN AND COLONIAL ENGINEERS IN GREAT BRITAIN, DEPICTING MOST 
INTERESTING INCIDENTS AND EXPERIENCES. 


Tinted Supplement. VI. 


BUYERS’ GUIDE and INDEX to 
ADVERTISERS 


will be found on pages ІГ. and ПТ. of Tinted 


Supplement in front of Magazine. 


LITERARY CONTENTS will be found on 
page IV. of Tinted Supplement in front. 


Supplementary List. 


BATEMAN MACHINE Toor Co., LTD., Leeds.—The 
Bateman high speed planer and all kinds of machine 
tools, electrically driven. Editorial reference, page 179. 
Advt. page 57. А 

CRYPTO ELECTRICAL Co., 3, Tyers Gateway, Ber- 
mondsey Street, London, S.E.—Small motors and 
dynamos. Edit. ref., page 177. Advt. page iii. of 
cover. | 

WILLIAM (GRICE & Sons, LTD., Fazeley Street 


-* 


Works, Birmingham.—Gas engines and patent suction | 


gas plants. Advt. pages 60, 61. 

KENDALL & GENT, LTb., Belle Vue, Manchester.— 
High-class machine tools. Edit. ref., page 181. Advt. 
pages 58, 59. s В 

KRAMOS, LTD., 169 & 170, Shoreditch High Street, 
London, E.C., and at Bath. — Specialists in electric drills, 
patent lift controllers, &c. Edit. ref, page 180. Advt. 
page 74- | 

MoRRIS-HAWwKINS .ELECTRICAL Co., 
Charing Cross Road, London. 
dynamos. Edit. ref. page 180. Advt. pages 50, 87. 

MOUNTAIN & GIBSON, LTD., Elton Fold Works, 
Bury.—Electric tramway and railway equipments. 
Edit. ref., pages 182, 183. Advt. pages 49, 72. 

THOMAS PARKER, LTD., Wolverhampton.—Dynamo 
electric machinery. Advt. page 62. 

ROCHDALE ELECTRIC Co., LTD.,  Shawclough, 
Rochdale.—Meters, dvnamos, motors, &c. Edit. ref., 
page 184. Advt. page 63. 

STERLING TELEPHONE & ELECTRIC Co., 200, Upper 
Thames Street, London, E.C.—Specialists in inter- 
communication telephones. Edit. ref. page 178. 
Advt. page 64. 

J. б. WHITE & Co., LTD., 22a, College Hill, Cannon 
Street, London, E.C.— Contractors for electric tramway 
and railway equipments. Edit. ref., pages 178, 179, 
Advt. page iii. of cover. | 


LTD., 17, 


W.C.—Motors and 


4, SOUTHAMPTON ROW, HOLBORN, _ 
i LONDON, W.C. 


PURCHASERS OF 


ELECTRICAL PLANT, Etc., 


are recommended by the Editor of this publication -to 
carefully study the manufacturers’ announcements con- 
tained within the covers of this journal before dealing 
elsewhere. — €| Every firm advertising in this paper can 
be highly recommended. They are British houses of 
the front rank and can be absolutely relied on for first- 
class workmanship, whilst their prices, quality for quality, 
will bear comparison with those of any other firm in 
the Electrical industry either at home or abroad. @ The 
Editor will be pleased to supply readers through the 
“Intelligence Dept." of this journal with any further 
particulars that may be required, or the manufacturers 
themselves will gladly furnish catalogues or lists on request. 
@ Applicants should mention the name of this journal 
when writing. | 


IMPORTANT NOTICE! 


The INTELLIGENCE DEPARTMENT of The Electrical 
Magazine furnishes most valuable data and information to 
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Britain's 


Electrical 
Industries. 


{lue world to-day is 
indebted to Great 
Britain for its elec- 
cal industries. But 
for the foresight and 
research of a British 
scientist the dawn of an electrical age might 
have been long delayed, and the progress of 
industry checked at the very outset. Since 
the days of Gilbert, Davy, and Faraday, 
many very remarkable electrical achieve- 
ments have staggered humanity ; but to these 
men the honour is due for those great 
discoveries which made possible later the 
wider applications of their genius and 
which now seem so extraordinary. They 
forged and fashioned the key which opened 
to man avenues of power and might hitherto 
undreamed of by him, and certainly never 
anticipated by any prophetic utterances in 
the past. From the early dynamo of 
Faraday have sprung mammoth generators 
and a multitude of devices to utilize their 
energy, but, almost marvellous as the 
progress has been, we are unable at this 
date to form any idea of what the future 
holds for such further developments as may 
arise out of the great scientists master- 
piece. 


“Lest we forget.” E 
Those of our visitors who come from 
‘lands where gigantic electric power schemes 
ate in operation, and in which, from the 
smallest manufacturer to the largest, the 
heads of industry grasp the full meaning of 
economic and efficient power agents, may 
lose sight of the fact that Faraday’s disc 
dynamo and discovery of the law of induced 


~ 


A Comprehensive and 
Concise Survey. 


Pe 


currents gave to them these rare facilities. 
They can now point out what electrical 
enterprise has accomplished in their country, 
and probably with no small feeling of pride 
and satisfaction regard these achievements 
as something demanding a mark of honour 
and respect. This we should be the last to 
withhold, but it must never be forgotten 
that to the Englishman Faraday the highest 
honour is due, and we hope that any mem- 
ber of the kindred electrical societies visit- 
ing us this summer will go to the Royal 
Institution and inspect its famous collection 
from an “early electrical age” The im- 
portant part played by Great Britain in 
giving birth to this now world-wide industry 
will be more fully realized after examining 
these most interesting devices and bring 
home the real significance of the pioneer 
work of British scientists. 


Unjust Criticism. 

The electrical industry of Great Britain 
has come in for its fair share of adverse 
criticism during the past few years, and 
it seems to us that the majority of the 
attacks made upon it have been both un- 
reasonable and unjust. We refer particularly 
to that class of criticism which is purely 
destructive and serves no good purpose. & 
Considering that the electrical industry was 
born in this country, and that the bulk of our 
knowledge regarding it is based upon the 
early investigations and experiments of 
British scientists, there is occasion rather 
for unstinted praise of than thoughtless 
raillery against the present exploits of 
British electrical engineers. Outside the 
ranks of the profession, electrical men are 
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apt to be regarded as pedantic, not to say 
indifferent, to the progress of the art with 
which they are identified, and this is the 
outcome of spreading broadcast opinions 
which are not even half truths, but 
frequently mis-statements of the real facts. 
If the electrical engineer is indifferent, it is 
to the scurrilous attacks made upon him by 
sensation-mongers and seekers after cheap 
notoriety. 

It is, however, a matter of some conse- 
quence— this circulation of libellous literature 
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THE ORIGINAL Disc DYNAMO OF FARADAY, NOW PRESERVED 
IN THE ROYAL INSTITUTION COLLECTION, 


and ill-directed. indictments against the 
electrical industries of this country. ‘The 
investing public is to a very great extent 
influenced by opinions of lay newspapers, and 
this is more particularly the case where 
people will not take the trouble to consult 
technical journals or obtain the opinions of 
an expert. They are led almost blindly by 
the cries of any ing demagogue who 
likes to raise his voice in condemnation of 
everything, Happily ig ™ — past the public 


have displayed a marked partiality for 
electrical enterprises, and have subscribed 
liberally to the flotation of undertakings 
which subsequently afforded ample justifica- 
tion for their confidence. 

Within the pages of this issue we have 
collected a mass of material which we have 
no hesitation in stating gives the lie direct 
to those who shout about the decadence of 
the British electrical industry. A perusal of 
our descriptions of typical British installa- 
tions of electric power generating plant 
will convey to our readers some idea of this 
highly important branch of electrical activity. 
Despite the fact that developments of a most 
sweeping character have tended to very 
quickly render early installations obsolete, 
and fit for little else than the scrap heap, 
the engineers in charge of these undertakings 
have lost no opportunity in installing units 
of the latest pattern and most efficient 
design. 

The majority of the power houses which 
our visitors will inspect contain examples of 
British steam turbo-generators of modern 
design and construction, and most of the 
engineers whom they will have an opportunity 
of meeting will be found to express favour 
able opinions regarding the value of this type 
of generating plant. 


The Gas Interest. 


One of the greatest obstacles at present 
in the path of electrical development in this 
country is the gas interest. It presents a 
species of opposition which does not scruple 
to attain its ends by methods which the 
electrical engineer would not stoop to adopt. 
The spread of electric lighting must have 
caused the champions of gas considerable 
uneasiness, and unduly hasty to regain 
public favour they overstep the ordinary 
professional bounds, hoping thereby to win 
over a fickle public to their side. The 
natural appeal which electric light and power 
makes to the mind of the average citizen 
is so strong, and their advantages are so 
abundantly evident by comparison, that 
unless drastic methods of persuasion to 
the contrary are employed, gas advocates 
find difficulty in making any headway. We 
cannot refrain in this introduction to a 
record of British electricity supply from 
strongly disapproving the altogether un- 
scrupulous means employed by the agents of 
gas companies to secure the removal of 
electric light fittings from the premises of 
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a consumer. It must not be 
supposed that we in the least 
object to opposition : on the 
contrary, we invite it, but for 
the sake of both parties, the 


campaign should be con- 
ducted without recourse to 
libellous statements апа 


utterly contemptible business 


methods. The electricity-supply engineer 
has so far taken all these attacks lying down. 
He seems to have placed extraordinary faith 
in the possibilities of electric light and power 
service, and has made these a good-enough 
advertisement in themselves to meet the 
class of opposition referred to. He is now 
finding that his silence will cost him dear, 
The public have lent a more or less willing 
ear to the missionaries of gas, and many 
have become re-converted to the illumin- 
ant they originally forsook 
when electricity was com- 
mercially available. 
Arguments that gas 1s 
“poisonous, dirty and 
сезт” are -no ‘longer 
effective in convincing a 


Th» Beginnings cf the Great 
Electric Power Movement. 


ORIGINAL FORMS OF EARLY 
WHEATSTONE ELECTRIC 
MOTORS, NOW PRESERVED 

IN THE WHEATSTONE MUSEUy, 

KiNcG's COLLEGE, LONDON. 


prospective client of the advantages 
of electricity, because the introduction 
of high candle power incandescent pas 
burners has successfully cultivated the 
erroneous idea in the public mind that a 
powerful light is a good light. The artistic 
beauties of incandescent electric lamps are 
difficult to uphold among a class of people 
to whom a pair of 6o candle power inverted 
gas burners in а r2ft. square room represents 
the ideal of interior lighting. Gas is not 
only poisoning the atmosphere 
of our homes and workshops, 
but it is also polluting the 
best sources of our ideas on 
domestic illumination. This 
in itself is a great national 
danger because there is at 
present a strong tendency 
towards the introduction 
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Relics which made the Electrical Industry pcssible, 
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of art in the home ; not the art of a solitary 
picture or statue in one or two rooms, but 
that lofty conception of beauty which finds 
expression in harmonious combinations in 
all the arrangements of the house. Gas 
lighting сап never fill that space in the 
domestic setting which the desire for safety 
and the requirements of art reserve for the 
ideal illuminant. For this reason we think 
that its unrestricted exploitation by over- 
zealous advocates threatens to retard the 
general hygienic progress of the community. 


Electric Railways. 
In the descriptions of typical electrical 
installations immediately following these 


Photo | 


[Elliott & Fry. 
John Gavey, C.B., 

President of the Institution of Electrical Engineers, 
and Engineer-in-Chief, General Post Office. 
introductory remarks will be found short 
references to the most important of Britain’s 
electric railways. As is well known we 
carried through the pioneer installation of 
underground electric traction, and the work 
of development in this field has also remained 
almost exclusively in our hands. Had our 
distinguished visitors come over to us twelve 
months hence уе could have shown them 
the most com:’ system af electric 
lines existing anywhere. As i 15, thi 
work is nearing com) orn 
partial influe! rafir 


Dr. Budde, 
President of Verband Deutscher Elektrotechniker, Berlin. 


can be made manifest. In the matter of 
main line electric traction, railway engineers 
in this country have proceeded with extreme 
caution, and have so far contented them- 
selves with electrifying important stretches 
of suburban lines. The most natural con- 


clusion which a visitor from such great 
countries as America and the Continent 


arrives at with regard to this question 1s 
that the operation of our principal railway 
routes by electric power can be quite 
easily accomplished on account of the 
comparatively small size of these islands. 
The question, however, is not altogether 
one of shortness of route. British steam 
locomotives practically set the fashion to 
the world, and, further, the express service 
given is probably without equal in the world. 
Again, locomotive builders seem to have 
the impression that the last word on high- 
speed steam traction has yet to be said, 
so that, all things considered, there is no 
immediate prospect of the wholesale electri- 
fication of our main lines. 


Electric Power Supply. 

The question of electric power supply in 
bulk has been taken up somewhat tardily in 
this country on account of the many fatuous 
restrictions with which an energetic legal 
profession and ‘‘ enterprising " municipalities 
have succeeded in hedging it round. It is 
difficult for an outsider to appreciate the 
existence of these, though we do not for a 
moment condone the all-important fact of 
their presence. However, arbitrary legis- 
lation and municipal obstruction are 


. generally regarded as the main causes of the 


nt backward state of power transmission 
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W. Christiani, 


Vice-President Verband Deutscher Elektrotechniker. 


schemes in these islands. While their 
retarding influence cannot be denied, it is 
unjust to attribute entirely to them the 
reasons for the present state of affairs. 
3ritish engineers have probably done more 
than any other great industrial nation to 
develop to a high degree of perfection the 
steam engine and its accessories. ‘They 
are proud to the point of exultation of 
their achievements in this field, and long 
years of experience have bound up their 
interests almost indissolubly with steam. 
The work of transferring this confidence 
from steam to electricity can accordingly 
only proceed comparatively slowly. This 
was especially the case in the early period 
of the change. But the movement is now 
gathering momentum, and it will not be 
long before it sweeps into every corner of 
our greatest industrial establishments. ‘The 
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work already done is a greater triumph for 
the British electrical engineer than is that of 
his foreign colleague, because it has been 
accomplished in the face of almost insuper- 
able difficulties peculiar to the conditions 
prevailing in our midst. If our distinguished 
guests will keep these important factors in 
electric progress in this country prominently 
before them when inspecting both our manu- 
facturing establishments and the large power 
installations emanating from them, they will 
explain in some measure any apparent lack 
of enterprise which may, at any time, seem 
particularly significant. In any event we 
are convinced that they will pass no hasty 
judgment upon our efforts, and accord our 
engineers their due meed of praise when 
summing up the incidents of this memorable 
Occasion. 


R. W. Pope, 


Secretary of the American Institute of Electrical 
Engineers. 
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Installations. 


London and District. 
Qe? 


FEW years ago electrical 
progress in London, 
compared with that of 
the other great cities of 
the world, was  con- 
sidered altogether 1n- 
adequate to its status 
as a centre of inter- 
national affairs. In 
matters electrical Lon- 
don remained content- 
edly passive, and apparently indifferent to 
the zealous efforts made by the authorities 
of fairer cities in giving their inhabitants 
the latest results of scientific research. 
London has, however, always been privileged 
because it is the first city in the world. 
Progress usually exacts a heavy price when 
improper use is made of the advantages 
which she confers, and London is now being 
called upon to pay that price. True it 15 
that the London of to-day is very different 
from the London of five years ago, but it 
is not the London it might have been. 

It is not, however, our intention to upbraid 
the authorities of our great city for their 
failure to appreciate the march of invention, 
and its possible influence upon tbe wellare 
of the great public interest over which they 
preside. In presenting our foreign and 
colonial readers with a necessarily brief sur- 
vey of London's electrical affairs, it is only 
right that we should deal with matters in 
the concrete, and avo: ‘d as much as possible 
reference: to the “might have been." As 
we have already said, London now sees the 
wisdom of coming into line with its neigh- 
bours, and with characteristic British alacrity А 
when once its mind is thoroughly таас e 
it is changing its old garments for ^ 


Those of our visitors disposed to consider 
London the embodiment of all that is 
pedantic. and slow should speedily change 
their opinion after a perusal of its history 
only two decades back. If the result; of 
this study are mingled with dashes of re- 
flection upon its age and doings in the past, 
they will convey some idea of the obstacles 
which over-anxious pioneers of improvement 
and industrial hustlers have had to overcome 
in moulding its ancient material to some- 
thing resembling the shapes which prevail 
to- day. To condemn London at first s'ght 
as apathetic is to do it a great injustice, and 
in no sense is this more true than of its 
attitude towards electric progress and enter- 
prise. If its position in the electrical arts 
to-day is considered side by side with its 
traditions, we are convinced that nothing but 
praise will be accorded 15 administrators for 
the results which they are now able to show in 
and around greater London. 


Principal Supply Systems. 


The primary interest in London of the 
electrical engineer centres in its supply 
stations and distribution systems for electric 
light and power. Unlike the majority of 
the large cities of the world, the electricity 
supply of greater London has been given 
over to à number of companies and borough 
councils, with the result that there is no 
uniformity either m Ds or distribution. 
Within the metropolitan area there ^ 
twelve borough councils operating — 
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average load factor of 20 per cent. and the 
latter of 18 per cent. The equivalent of 
eight-candle-power lamps connected to the 
supply mains of these various authorities 1s 
1l millions in the case of the borough 
councils and 5} millions in the case of the 
companies. It will be seen from these 
figures that electricity supply is not by any 
means in a backward state, and the increase 
in the number of connections is Lkely to 
UR E at à more rapid rate within the 

лехі few years, because plant and mains are 
now practically standardized, and the various 
supply concerns have come to realise that 
the commercial end of the undertaking must 
be developed in every possible way. From 
the point of view of a bulk supply, it is, 
perhaps, unfortunate that London has so 
many different undertakings in operation, 
as the problem of converting transmitted 
energy from some outside source, making 1t 
suitable for each particular undertaking, 15 
likely to involve a very heavy outlay on the 
part of the suppliers. Still, a movement 1s 
on foot to supplement the existing stations 
from one or two monster power houses 
situated either in the immediate neighbour- 
hood of London, or at some provincial spot, 
on which coal can be obtained at a very low 


rate. At the present time the railway lines 
running into London derive a very sub- 
stantial annual revenue from the coal 


delivered to the electric supply stations, and 
there are strong indications that a consider- 
able portion of this sum might be saved if 
electrical energy were tran smitted in place 
of the transport of fuel. 


Chief Power Plants. 


To visit the whole of the power-houses in 
London and inspect them in some detail 
would require at least a month's hustling 
similarly, to describe them we should need 
more than double the number of pages 
devoted to this issue; consequently we must 
confine our attention to those of the greatest 
interest and importance. А great deal of 
course depends upon the particular interpre- 
tation by the visitor of these terms 1n respect 
of London's power houses, as one man will 
chiefly be in search of objects of historical 


interest, while another will be anxious to 
ascertain the merits p nore modern 
папы ә еа . уола. rical point o. 
view bo. station don 
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place. It was here that Mr. Ferranti 
embodied on a commercial scale his original 
ideas of electric power generation, trans- 
mission, and distribution. То his genius 
and energy present-day electrical engineering 
owes a deep debt of gratitude, and for this 
reason alone we hope every means will be 
taken by our foreign visitors to inspect this 
pioneer installation. The orginal scheme 
has undergone ro modification, and the 
same generators which first produced, without 
intermediate transformation, high-voltage 
transmissible electrical energy are still doing 
duty. The single-phase system which is 
in use embodied Mr. Ferranti’s ideas of the 
simplest form of electricity supply, and he 
has since expressed his opinion that the 
employment of an excessive amount of con- 
verting machinery is detrimental to the 
interests of electricity supply, and, moreover, 
is something which must ultimately be 
superseded by more direct methods. When 
the station was first put down it was thought 
that the electric lighting of London would 
be undertaken from one or two large power 
plants, and it was on this account that a 
system which in those days was considered 
more than ambitious was designed and 
put into operation by Mr. Ferranti. The 
Deptford station contains eight units of the 
direct and rope-driven types, of which one 
is of rgookw. capacity and four are of 
1000kw. capacity, the others being somewhat 
smaller. The famous Ferranti concentric 
main was first put into operation on this 
system, and only quite recently was it taken 
out of service. The original lengths are 
still in the ground, and, we understand, can 
be coupled up in case of emergency. 


Metropolitan Electric Supply Company. 


Turning to the more modern plants 
supplying London, the Willesden station of the 
Metropolitan Electric Supply Company, Ltd., 
is worthy of notice. This company com- 
menced supply in 1887, and, like many of 
the early companies, started with the one- 
phase system. An interesting relic of this 
company’s early operations has just been 
removed in the shape of the Sardinia Street 
station, which was demolished to allow of the 
cutting of Kingsway, between the Strand and 
Holborn. ‘Th's station was originally fitted 


with steam engines which drove by belt a 
number of alternators placed on the floor 
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ectly above them. 
scrapped. 


This plant, however, 
and a number of modern 
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turbo-generators installed in its place. Since 
its demolition a sub-station has been erected 
to furnish the supply within this particular 
area. "The Willesden station just referred to 
Is on the outskirts of London, and has 
a total capacity of 1o,oookw. The plant 
generates two-phase current, and contains 
several revolving armature alternators, which 


will be found interesting. In the same station 
are two 36ookw. generators, direct-coupled 
to large Sulzer engines, one of which we are 

The energy from this 


able to Strate. 


steam stations in conjunction with its sub- 
station plant. Its area of supply was very 
considerably extended in 1905, and it is 
now in a position to give a bulk supply to a 
number of District Councils on the extreme 
west and in the south and north-west of 
London. The Marylebone undertaking of 
the company was purchased by the Borough 
Council of that district for nearly 1} million, 
as the result of a now-famous arbitration 
case which ex ended over some months. 
The borough council paid this sum by the 


36coxw. 'Two-PHASE ALTERNATOR AND 


station is transmitted from 10,000 volts by 
underground cables laid with two distinct 
routes, and feeding a number of sub-stations 
within the metropolitan area, these being 
equipped with synchronous motor generators 
supplying direct current to the low-tension 
network. These sub-stations are also inter- 
esting, and their design will be found to 
represent all that is modern with such plant, 
Batteries are generously used on the system 
and those installed at the various sub-station 
represent a capacity of 36,000 ampere hov 

The company also operates several "TL 


SULZER 
METROPOLITAN ELECTRIC 


ENGINE AT 
SUPPLY 


WILLESDEN STATION OF 
COMPANY, 


middle of 1904, two-and-a-half years after 
the decision given to effect the purchase. 
For the compulsory acquisition of the 
Sardinia Street station above mentioned by 
the London County Council for the con- 
struction of Kingsway the company received 


some £180,000, and, in addition, was 
granted a new freehold site for «ne sub- 


station which ~ cessary to erect in its 
place. At psesent time tne company 
nas by far the ! .gest onerating powers in the 
Lone the only concern 
whig si" csults from 
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Bow STATION or CHARING Cross AND City COMPANY, SHOWING HORIZONTAL UNITS FIRST INSTALLED. 


the appeal to Parliament in 1905 by a great 
number of would-be power-supply authorities. 


The City Systems. 

The supply of electric light and power 
within the City of London was for many 
years in the hands of a single company, 
which had a monopoly for practically ten 
vears. Supply was commenced in 1891 
from a station operating on the single-phase 
system, and this plant, which 1s still running 
at Bankside, is one of the most interesting 
within the London area. It contains 27 main 
engines and 20 auxiliary engines, aggregating 
a total of 45,0ooh.p. and operating generators 
of 22,000kw. capacity. 'Гһе original plant, 
which is all single-phase and has a capacity 
of 8oookw., was not extended after 1898, as 
it was decided at that time to furnish low- 
tension direct current from a new station 
which was erected on the same site. ‘This 
station also contains some machinery which 
is interesting in the light of recent develop- 
ments with turbo generators. Heavy but 
compact vertical engines, with central fly- 
wheel and generator, wereadopted as occupy- 
ing a minimum of space,and units of 1000kw. 
and 20oookw. capacity were „used. Тһе 
engines of the smaller si X 
make, but 


Musgrave engines which will develop a 
maximum of 4oooh.p. ; the fly-wheels of these 
sets are 24ft. in diameter and weigh 9o tons. 


“ Ancient Lights,” 

Over soo arc lights have been installed 
in the streets, and until quite recently these 
were enclosed in Muranese glass lanterns, 
which obscured a considerable amount of 
the light. ‘The adherence to this old pattern 
was evidently an offence to the gas company, 
who immediately took steps to influence the 
civic authorities in. favour of incandescent 
gas lighting. А vigorous campaign was 
carried on, and as the result of what was 
generaly admitted to be an unfair com- 
parison of the two illuminents, the lighting 
company was instructed to remove its arc 
lamps, which have accordingly been sub- 
stituted by gas. Matters will not, we under- 
stand, be allowed to remain in this state very 
long, and already the City lighting company 
has erected a number of modern flame arc 
lamps in various open spaces, which make 
the neighbouring gas lights look very sick 
indeed. In r899 a West End company, which 
had been granted parliamentary powers to 
compete with the City of London Company, 
commenced a supply on the three-wire direct- 
cre jt system at 200 and 4oo volts. ‘This 
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company has erected a station some four 
miles from the City area to escape the heavy 
cost of land which a site in the City would 
have entailed. ‘This station is at Bow, and 
should certainly be visited, because it con- 
tuns items of interest both in the steam- 
raising and generating plant. Amongst the 
former are two vertical water-tube boilers 
evaporating 33,0001. of water per hour, 
these being the largest boilers ever installed 
in any steam power plant. The generators 
also include two 6000 b.h.p. engines coupled 
to 4oookw. generators. The total plant 
capacity of the station is r2,000kw., and 
energy is transmitted at 10,000 volts three- 
phase 50 periods to four sub-s'ations in the 
City area. There cannot be any doubt that 
the entrance of а competing company has 
greatly stimulated the demand for electricity 
supply in the City of London, and the two 
concerns, though virtually rivals, have con- 
ducted their respective businesses on amicable 
terms, and nothing in the shape of ruinous 
competition has been countenanced. 


The City Competing Company. 


The company which is now competing in 
the City of London with the pioneer concern 
of that area originally started in quite a 
small way in 1883, and its initial plant was 
equipped with the now ancient Armington 
and Sims engines driving Edison “ Jumbo’ 
The “system” consisted of 300 


) 


dynamos, 


20-candle-power lamps lighted from one 
engine, another set acting as a standby. 
From this small beginning subsequent im- 
portant extensions were made, and steam 
stations were put down in different parts of 
the West End. The increasing demand was 
also met by the erection of a station on the 
south side of the river at Lambeth, which 
was equipped with high-tension continuous- 
current plant supplying current to sub- 
stations containing motor generators foi 
transforming to the distribution pressure. 
This plant is still in operation for the supply 
of energy to the West End, and is in no 
way connected with the City system. Origin- 
ally a number of small sets were put down 
in accordance with the custom of the time; 
but these, though still in the station, are very 
seldom used, their place being taken by units 
of 750 and roookw. capacity. There are 
fourteen units in all aggregating 44ookw., 
and high-spe-d steam engines are used as 
the prime movers. In тооз the West End 
undertaking sold about 82 million units, 
and obtained the high average price of 3.4d. 
per unit, the equivalent of 8-candle-power 
lamps connected to the mains being about 
400,000, Although this system cannot in 
any way supply energy to the City under- 
taking, provision is made for the latter to 
furnish energy when the demand on the 
network requires it. The chief engineer of 
this very important system is Mr. W. Н. 
Patchell, M.I.C.E , M.LE.E., to whose kind- 


Bow STATION OF THE CHARING Cross awp 
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ness we are indebted for the particulars 
given above. 


Ancient and Modern Plants. 


'The majority of the London electricity 
supply works will be found to be typical 
of both ancient and modern electric practice 
in power-house design, construction, and 
operation. In the early days all the stations 
were located within the area in which 
they were empowered to supply, and as a 
general rule units of rookw. were reckoned 
among the big sets of the day. The site 
of most of these small installations 15 now 
generally occupied by modern converting 
machinery furnished with transmitted alter- 
nating current from an outside power house, 
and supplying direct current to the metro- 
politan networks. Since the agitation to 
give London an electricity supply from a few 
monster power houses situated on the out- 
skirts, the existing undertakers have taken 
few steps to excessively increase the capacity 
of their plant, or to install new generating 
machinery. They are evidently adopting 
a policy of reserve until some decision is 
arrived at as to the position they shall occupy 
when some big scheme or other receives 
parliamentary sanction. It is generally an- 
ticipated that they will ultimately act as 
‘authorised distributors," and cease gener- 
ating at any rate on a very large scale. 

An interesting. example of co- operation 
between two London supply companies 15 
afforded in the decision of the Westminster 
Electric Supply Corporation and the St. 
James's and Pall Mall Electric Light Com- 
pany, Ltd., to share the expense and use of a 
modern power station outside their area, 
and generating energy for their distributing 
networks alone. To this end a new com- 
pany, known as the Central Electric Supply 
Company, Ltd., was formed in 1897, and after 
some delay in obtaining parliamentary 
powers, the works were proceeded with, and 
commenced a supply late in 1902. Three- 


phase plant, generating current at 6000 volts - 


50 periods, was put down in the station, and 
subsequent extensions have raised its 
capacity to nearly ro,oookw. Six sub- 
stations within the area of the two companies 
were also built and equipped with inductor 
motor generating plau. ving in capacity 
from ого -to -^oookw. А number of 
important extensior.. ^"^ at present in hand, 
which will increase this capacity t. ^kw. 
In тодод the comp «14 nearly . 


units, the average cost of producing which 
was Id. per unit. The generating station is 
situated at Grove Road, and stands on a 
site of some 74 acres, which was acquired to 
provide for subsequent extensions. The 
generating plant will be found to contain 
many objects of interest, and should certainly 
be visited by engineers concerned in the 
design of modern electricity works of medium 
type. A particular feature worthy of note 
is that six of the original generators were 
obtained from the Swiss works of the 
Oerlikon Company, but subsequent ex- 
tensions have been made with plant ш 
of British manufacture. 


The Municipal Stations, 


Of the municipal stations operating in 
London, that controlled by the St. Pancras 
Borough Council 15 the largest from the 
point of view of plant capacity. This con- 
cern was among the early London stations 
starting electricity supply, and began with 
small dynamos driven by Willans’ engines. 
The undertaking has been a most progressive 
one, and has also been conducted on a 
profitable basis. The plant capacity at 
present 15 about 5500kw., and the recent 
extensions include three-phase generators 
for the supply of energy in outlying districts. 
A considerable arc lighting load has been 
carried almost since the commencement, 
and at present not far short of 900 street 
lamps are in service, these being run nine in 
series off the network. A quantity of the 
distributors still comprise bare copper 
strip on insulators in concrete culverts, the 
remaining distributors being rubber cables. 
In 1905 the system had a motor load of 
2000h.p. and made a net profit of £13,000. 
Its works' costs stand at the very low figure 
of r.o5d. per unit, and the total costs do not 
exceed r.38d. Its maximum load of about 
3500kw. is the heaviest experienced among 
metropolitan borough councils. The high 
price of coal in London may be gathered 
from the fact that about 18,000 tons were 
used by this concern during 1905, and just 
over £12,000 was paid for it. This 
circumstance in itself, if taken to represent 
about the average for a London station, 
amply justifies the present movement to 
supply London with power from some 
generating centre in the coal districts. 
‘mong the one-phase alternating stations in 

slon, that ot the Hammersmith Corpora- 
wil be found very interesting. It 
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contains plant of 26ookw. capacity in 
alternators which are all of the direct-coupled 
fly-wheel tvpe. Four of these are of the 
now practically obsolete copper armature 
design, a considerable number of which have 
been installed in this country. Engineers 
who have never seen alternating-current 
rectifiers for arc lighting in operation would 
do well to inspect this station at night, as 
a number of these interesting machines are 
in use there. At the present time arc lighters 
of this type are not manufactured, but when 


Fulham are interesting in that they are 
combined with dust-destructors which partly 
furnish heat for the raising of steam. ‘The 
Borough of Poplar, which is chiefly notice- 
able for the fact that 1t supplies electricity in 
one of the poorest quarters in London, takes 
advantage of the nature of its surroundings 
and the existence of the electricity works to 
produce a disinfectant cheaply by electrical 
means. ‘This disinfectant is retailed at 1d. 
per gallon, and at this price a profit is made. 
Some 180 gallons are produced in eight 


3cokW. Disc ARMATURE ALTERNATORS IN STATION OF HAMPSTEAD BOROUGH COUNCIL, 


first brought out they were used to supplant 
the old rope-driven Brush or Thomson- 
Houston machines, which required a lot of 
room, and needed a special steam plant 
for driving purposes. ‘This station is purely 
one-phase alternating throughout, and its 


distribution system is a two-wire network 
comprising concentric lead-covered and 


armoured cables direct in the ground. 


Dust Destructor Works. 
The electricity works of the Bore 
Councils of Hackney, Shcreditch, ” 


hours with a current consumption of 18 
amperes at 230 volts. Its production has 
been found very beneficial to the sanitary 
department. The Stepney electricity under- 
taking is another example of electricity 
supply in an exceedingly squalid district. 
This distriet includes the Jewish quarter of 
London, and, strangely enough, the maximum 
demand system, = ` | ias not found great 
favour in this counu;, has »roved singularly 
sful- here. This may probably be 
г uy the fact that there is no 
in fore nel the second rate 
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ENGINE Коом or NEw STATION, 


is exceptionally low. The charge for the 
first hour 1s 8d. per unit, and for all subse- 
quent hours та. E load factor also 15 


very high, being 23 per cent, and nearly 
2000h.p. in motors. are supplied from the 
mains. A charge of rd. per unit is made 


for these, and the price for street lighting 
has been fixed at 14d. per unit, there being 
nearly 4oo arc lamps. West Ham may 
also be taken as typical of the British 
one-phase station. ‘The original plant has 
been considerably re-arranged, and a portion 
of it was removed to a larger station built 


to cope with. the increased demand. ‘The 
Ferranti engines in this station may be 


inspected with interest, as they represent a 
type of steam engine which was very much 
favoured in this country a few years ago. 
The chief feature of their design is that they 
are built for medium speeds with admission 
valves of the grid type, having a very quick 
cut-off. Six of these engines are installed 
with a capacity of 7oooh. р., and they are 
variously Coup, “pe alternators 


built by the same *^aker: engines, and 
having a total capacity ot =S L- "as 
same station sre three 


€ T furnishing STATION SU 
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West Ham BorouGH COUNCIL. 


in the district. These are also driven by 
engines similar to those coupled to the 
alternators. With the tramway plant, the 
total capacity of the station is nearly 
6oookw. In this station also may be seen 
a number of rectifiers for the street lamps 
similar to those installed at Hammersmith, 
and already referred to. The total costs 
for 1905 stood at r.23d. per unit, and of this 
sum .96d. per unit represented the works’ 
costs, the average price obtained being 
2.44d. per unit. 


Suburban Stations. 


In addition to the large number of elec- 
tricity works operating within the Metropoli- 
tan area, there are many important under- 
takings in the suburbs which have a capacity 
in excess of stations supplying large towns 
in the provinces. The Corporation plant at 
Croydon, for instance, has a total capacity of 
nearly socokw., and furnishes current for 
lighting, power, and tramways over an area 
of about fourteen square miles. ‘The gener- 
ating plant is part one-phase alternating, and 
part continuous, the former being used to 
supply the outlying districts. А uniform 
,n-speed engine has been installed 


Fated Google 
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in the station. Sixty miles of feeder cables, 
and eighty miles of distributors make up the 
net work, and the conductors have been laid 
partly on the draw-in system and partly 
armoured direct in the ground. ‘The dis- 
tributors are of the triple concentric type. 
‘There are 410 street arc lamps, for which a 
price of £17 per annum is obtained, and 
also 40 Nernst lamps and 30 ordinary incan- 
descents, which are paid for at the rate of 
№2 18s. per annum. The undertaking is 
run upon business lines, and a special pub- 
licity апа development department looks 
after the advertising and getting customers 
on the mains, The net profit for тооз, on 
this station, was nearly £6500, and the 
capital expenditure is just over a quarter of 
a million. 


A Record Destructor Plant. 

The Woolwich Borough Council Station 
is somewhat unique in that the plant is 
supplied with s:eam from a battery of boilers 


fired from Meldrum destructor furnaces: 
The records of the station show that with 
the engines running non-condensing on a 
load averaging about rsokw., the boilers 
were constantly blowing off, there being a 
surplus of steam. With a load of 25okw., 
the engines running condensing, the output 
of electrical energy was equivalent to 100 
Board of Trade units per ton of refuse 
destroyed. This plant is interesting as 
showing the advances made in recent years 
with refuse destructor design and con- 
struction. 


London’s Electric Tramways. 

The electric tramway systems in and about 
London are much more extensive to-day than 
they were a few years ago, especially since 
the London County Council undertook the 
conversion of the old hors2 tramways south 
of the Thames. The system of this municipal 
body when completed will be by far the 
largest in the world equipped on the shallow 
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conduit system. Space will not permit us to 
go into details of the construction of the 
conduit, but its engineering features are now 
very well known, and consequently do not 
need reiteration. A large number of cast- 
iron yokes are laid in the centre of the track, 
and tied to the rails by cross bars. ‘The 
conduit is formed by special concrete con- 
struction, and a slot in the girder rail 
connecting the yokes admits of the passage 
of the collecting plough. Exceptional 
precautions have been taken to draw off 
water, and also to prevent the admission of 
sewer gas to the conduit. Two live conductors 
are used, and these are hung upon several 
insulators cemented into the yokes. The entire 
scheme of electrification is a most ambitious 
one, and covers tramways of nearly тоо 
route miles оп the north and south of 
London. The southern service has been in 
operation since May, 1903, when the first 
section of about 17 miles of single track was 


m 


f 
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opened. Further extensions have been made 
which bring the total mileage of line electri- 
fied on the south of London to 26. ‘The 
conversion of the lines north of the river has 
been rapidly pushed forward, and already the 
first connecting link between north and south 
has been recently forged by the passage of 
the trams across the new bridge over the 
Thames at Vauxhall. 'The shallow subway 
under Kingsway in Holborn has also enabled 
the London County Council to bring its 
northern trams into touch with the Thames 
Embankment with a view to ultimately con- 
necting them with the southern system by 
way of that magnificent thoroughfare. At 
present parliamentary powers have not been 
obtained for a tramway on the Embankment, 
but it is hoped that the existing opposition 
will before long be broken down. The 


present system of stopping the trams on the 
south side of the Westminster, Waterloo and 
Bridges 15 


Blackfriars rdiculous in the 
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New GREENWICH Power Housk OF THE LONDON CoUNTY COUNCIL, NOW SUPPLYING POWER TO THE TRAMS. 


extreme, as thousands of passengers are 
discharged at these points, and have to find 
their way into the City and West-end on 


foot. Coupling up these bridges with a loop 
along the Embankment, which was also 


connected with the northern system of trams, 
would give Londoners tramway facilities 
probably unrivalled by any such in the 
world. 


Poter for Conduit Trams. 

The supply of power to this very extensive 
tramway system has been somewhat of a 
temporary nature up to the present time. 
When the scheme of electrification was first 
carried through, a large power house had 
been planned, but it was not found possib!e 
to complete this in time to operate the cars 
on the first electrified route. An arrange- 
ment was come to, however, with the London 
Electric Supply Corporation, whereby it 
delivered steam to temporary plant which 
the Council erected in the building adjoining 


the company's station at Deptford. This 
included two 2500 ih.p. engines. direct- 
coupled to continuous - current  tractio 


generators, delivering some 3000 


ampere 
650 volts at full load. The en 


for these generators are of the Ferranti type, 
and may be inspected with considerable 
interest. 

Additional high-tension plant has also been 
put down at this station, comprising two 
rgookw. three-phase alternators, also direct- 
coupled to Ferranti engines, and delivering 
бооо volts three-phase current, which is 
transmitted to a number of rotary converter 
sub-stations at different points of the tram- 
way area. With this temporary plant, which 
aggregates 10,000h.p., very good results 
have been obtained, but arrangements are 
now practically completed for the supply of 
energy for the new Greenwich station which 
the Council has erected on the banks of the 
Thames. This plant is interesting in that 
the initial portion will contain a number of 
horizontal-vertical engines, direct-coupled 
to high capacity three-phase generators of 
the fly-wheel type. When the station was 
originally planned turbo-gencrators had not 
been developed to the extent thev are to-day, 
consequently it was de^^' , *. proceed to 
equip the station with re му іс engines 
of as large A, cava mtv ks pose e, and of a 
desien- conform to. modern 
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station contains four generating sets, each of 
3500kw. normal capacity, and the type of 
steam engine, to which we have already re- 
ferred, und which has been selected for the 
main prime movers, is decidedly new in this 
country. The majority of the large American 
power houses are fitted with engines of this 
horizontal-vertical type, but, up to the present 
time, nothing of the kind has yet been put 
down in Great Britain. Itis claimed that a 
minimum of floor space is occupied by the 
arrangement, and that a very even turning 
moment is obtained by the disposition of 
the cranks and cylinders. In the American- 
pattern engine, the low-pressure cylinder is 
the vertical element, but this arrangement is 
reversed in the Musgrave engine, and the 
high-pressure engine, which is of much 
lighter construction, is placed in the vertical 
position. Whether the Americans antici- 
pated undue wear of the low-pressure cylin- 
der, due to the extra weight of its piston 
when running in a horizontal position, we do 
not know, but they evidently had some 
reason for placing the low-pressure engine in 
a vertical position. Two of these compound 
engines are used to drive one generator, the 
latter being placed midway between two 

engines. ‘lhe cranks are set 135deg. apart, 
and eight steam impulses per revolution 
are obtained, so that it is claimed the 
nearest approach to the even rotary motion 
of a turbine is secured. A speed of 94 r.p.m. 
has been selected, and the steam pressure is 
18010. per square inch. Corliss valves are 
used, both on the high and low pressure 
cylindeis, апа the exhaust steam from the 
high-pressure cylinder passes on its way to 
the low-pressure cylinder through a receiver, 
where it is re-heated by live steam direct 
from the boilers. The system of forced 
lubrication is employed, and the crank cases 
are entirely enclosed. The condensers for 
these engines are placed in the basement 
directly below the low-pressure cylinders, 
and special means have been provided for 
inspecting all the moving parts with a mini- 
mum of trouble. 


Y arge Fly-wheel Generators. 


Co generat tors are of the stationary 
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which the sets are run. The field magnet 
fly-wheel is 26ft. in diameter, and weighs 
complete about 120 tons. It is a matter for 
extreme gratification that the whole of this 
plant is of British design and manufacture, 
and our foreign visitors may regard it both 
In respect of the engines and generators as 
typical їп every way of the solidity and 
symmetry of British engineering practice. 
‘Lhe station has only recently been opened, 
and it is only natural it should not present 
the spick-and-span appearance of a modern 
power house, but engineers know how to 
make allowances for these things. The 
steam plant of the station calls for no 
particular remark except that 24 Stirling 
water-tube boilers of the five-drum type will 
generate the necessary steam. Each boiler 
has a heating surface of 3650 square feet and 
an evaporative capacity of 16,300lb. of 
water per hour. Chain-grate stokers are 
fitted which have an area of 60 square feet, 
and superheaters are also placed within the 
first and second banks of vertical tubes. 
The amount of superheat, r5odeg., will raise 
the temperature of the steam to soodeg. 
Fahrenheit. The tubes in the boilers are 
mainly vertical, and the makers claim that 
their particular type of construction ensures 
high economy of fuel and general efficiency, 
together with safety, even distribution of the 
gases, adaptability for impure feed water, 
rapid circulation, ease of repairs, and ability 
to furnish dry steam at all times. The switch- 
gear at this station will also bear inspection, 
as it has been laid out with a view to 
occupying a minimum of floor space and 
affording also complete protection against 
fire. Iti is of the extra high-tension distance- 
control type, and tl.e main circuit breakers 
are electrically operated by pull magnets. 
The main generators feed on to duplicate 
sets of bus bars, which can be inter-connected 
as desired. The feeders are supplied from 
a series of bus-bar sections, each fed through 
main section switches from the central bus 
bars. These sections cannot be connected 
together. The whole arrangement is very 
complete, and should be found to work very 
satisfactorily i in practice, g giving the maximum 
flexibility in the operation of the plant. 

The rolling stock of the tramway system 
includes 400 double-deck cars capable of 
holding 56 to 66 passengers, ‘The number 
m Passengers carried in 1905 was over 
wlan and the number of car miles 
| ы. .'*hbourhood of 11 million. 
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The income per car-mile was 12.04d. and 
the gross profit .97d. "The cars operatinz 
in the Kingsway shallow tunnel are of the 
single-deck type, as the tunnel was not 
constructed to take double deck cars. 


West London Tramways. 

In the west of London a very important 
and extensive tramway system is that of the 
London United Tramways Company, Ltd. 
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Lonpon’s LARGEST Power House. Tuis 60,000KW. 
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been added, and are now in operation. The 
company’s system links up a great number 
of scattered districts in the west of Middlesex, 
the most important of which are on the 
north side of the Thames. ‘The suburban 
terminus is at Shepherd’s Bush, at which 
point passengers are placed immediately in 
touch with the Central London Railway. 
by means of the latter they can travel to 
the heart of the C ity, and by a number of 
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UNDERGROUND ELECTRIC RAILWAYS OF 


LONDON AND ALSO THE METROPOLITAN District LINE. 


This undertaking has been developed with 
extraordinary rapidity in spite of almost 
unscrupulous municipal obs' ruction, and i 

the face of very heavy capital е 


for road widening, street improvements, 
bridge construction, &c., which was de- 


manded by a number of authorities in whose 
districts the tramways have been laid down. 
With the commencement of the service 1n 


1901, London witnessed the inauguration о! 


its first electric tramway, and since that 
extensions up to nearly до mi! nes driving 


converging lines can make a lengthy journey 
either north or south of the river. The 
London United ‘Tramway system is equipped 
entirely with overhead trolley wires, the 
span-wire method of supporting these being 
mostly in use, Electrical energy is furnish: 
by а large steam power st: ation 
central point «i . 
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converters ofa now standard type, and feed 
the trolley wire supply cables through 
suitable switch-gear. The company has 
obtained powers to extend its system con- 
siderably, and when these extensions are 
put into operation the route mileage of the 
system will have been increased to 80, or 
double the existing length. The enterprising 
operations of the company have provided 
West London with a system of electric 
tramways which would do credit to any large 
and flourishing city. The later extensions 
have been pushed right into the country, 
and it is now possible to travel from the very 
heart of London out to the extreme borders 
of Middlesex at very small cost, and almost 
as quickly as a journey by train. The 
system 1s very popular, and its summer 
traffic is exceptionally heavy, because some 
of its country routes are 1n touch with 
Richmond and Hampton Court, and also 
the beautiful gariens and grounds at 
Kew. 


Tramways in North London. 


The Metropolitan Electric Tramways, Ltd., 
operates another very important electric 
tramway system in London, its sphere of 
operations being confined to the northern 
suburbs. This company has profited by 
the experience of others with municipal 
obstructions, and has succeeded in coming to 
amicable arrangements with local authorities 
which have occasioned it a minimum of 
expense and trouble. By the arrangements 
made, the County Councils of Middlesex and 
Hertfordshire lease about 50 miles of light 
railways to the company, which undertakes 
to supply buildings, electrical equipment, and 
rolling stock, while the Councils bear the 
cost of constructing the track and overhead 
system. On the expiration of the lease, the 
Councils take over the power station and 
rolling stock, and pay for them as a going 
concern. At the present time energy for 
these trams is purchased in bulk from the 
North Metropolitan Electric Power Supply 
Company, and the overhead system 15 
supplied from a number of sub-stations fed 
with transmitted current from this company’s 
‘power house. Some 150 single and double 
*deck cars are in use оп. about 22 miles of 
double track which have up to the present 


been converted to electrical operation. 
When this syste^^ is comp "ir " 0 7* 
a very уаш! 2 
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London, Middlesex, Hertfordshire, and 
Essex. 

On the outskirts of London there are 
also a number of tramway systems owned by 
municipal authorities which have recently 
been connected up, and as many of these are 
in touch with the greater tramway systems of 
suburban London, it will soon be possible to 
travel to all points of the compass around 
London by electric tramways. In several 
cases amicable terms have been agreed upon, 
whereby the cars of one district operate over 
the lines of another where the gauge is 
suitable, and this in itself conduces largely 


towards the increase of traffic. 


The Tubes below London. 


At the present time London is undergoing 
a species of transformation in regard to its 
internal methods of communication by 
rulway. Although it set the example to the 
world in first putting into operation an under- 
ground tube railway with electrically-propelled 
trains, 1t did very little subsequently to push 
this system on an extensive scale. It has 
remained for American enterprise and 
finance to engineer a scheme of tube railways 
which, when completed, will probably give 
London the most remarkable means of inter- 
communication of any city in the world. 
Berlin and New York have presented their 
citizens with overhead railways, which, 
though convenient enough in their way, are 
not altogether desirable, and certainly, to the 
Londoner, would be looked upon as dis- 
figuring to his beloved city. In his par- 
ticular case it has been deemed advisable to 
go to the opposite extreme, and as a direct 
consequence, London will very shortly 
possess a greater mileage of deep-level tube 
railways than could be found in any other 
great populated centre. 


The First Tube Line. 


The first of these tube railways was that 
operated by the City and South London 
Railway Company. It was started for public 
traffic at the end of 1890, and the original 
two section routes have been much extended 
since. The electrical features of the line are 
very interesting. The trains operating in the 
up and down tunnels receive energy from 
the outers of a three-wire system of dis- 
tribution fed from a single power house at 
|. "nd 2000 volts through a number of 

^s taining rotary transformers. 
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The original station, which is on the site of 
the present one at Stockwell, contained belt- 
driven sets of old pattern, but these have 
since been superseded by modern high-speed 
and medium-speed engines, direct-coupled 
to generators. ‘Ihe total capacity of the 
plant is 3000kw. Since the opening of the 
line the trains have been hauled by loco- 
motives, and fifty-two of these are in use. 
They develop about 8oh.p. at twenty miles 
an hour, and haul a train of four carriages 
seating 130 passengers. The line extends 
from the South of London at Clapham 
Common to the City, and thence to the 
" Angel" on the north side of London. A 
branch from this latter station is in process 
of construction at Euston, and when this is 
completed it will place passengers entering 
London by the main London railway termini 
in touch with the south side of the river. 
Should opportunity afford, it should be 
taken advantage of to inspect this extremely 
Interesting system. 


INTERIOR OF THE GREAT 60,0^ 


The “Tuppenny Tube." 


London’s second tube was not completed 
until the middle of tg00. It is even more 
interesting than the pioneer undertaking, and 
will be found to contain engineering features 
of a most important character. ‘The electrical 
system employed 3s that which has now 
become the standard for short line railways 
throughout the world, namely, three-phase 
generation, transmission to sub-stations, and 
conversion to direct current through rotary 
converters, the trains being fed from the 
third rail either at the side or in the centre 
of the track. The Central London Railway, 
or “ Tuppenny Tube ” as it is now popularly 
known, has about six miles of double track 
laid in deep-level tubes, pierced for the most 
part through London clay. It runs from 
Shepherd's Bush to the Bank in the City, and 
there are thirteen stations in all, including 
the two termini. The earlier trains were 
drawa by heavy electric locomotives, but the 
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vibration from these was found to be so 
excessive that they had ultimately to be 
abandoned in favour of multiple-unit trains, 
in which the weight of the driving apparatus 
was more evenly distributed. The seating 
capacity of each train is nearly доо passengers, 
and there are seven cars, two of which, one 
at each end, are motor-cars, fitted with two 
195h.p. motors. At one time some com- 
plaint was made about the state of the 
atmosphere in the tube, but the company 
took steps to provide an efficient ventilating 
system, and the air is now above reproach. 
Ventilating fans have been installed at 
Shepherd's Bush and also at several stations 
along the line. The generating station has 
a total capacity of just over 5oookw., the 
main engines being of the horizontal type, 
direct coupled to B'I-H alternators. ‘The 
traffic over the line is now practically steady, 
being in the neighbourhood of forty-five 
million passengers per annum; this is ten 
million in excess of the number carried when 
the line was first opened. The revenue per 
train-mile during 1905 was ss. 5d., and the 
expenses amounted to 3s. per train-mile, the 
train mileage being justover one-and-a-quarter 
million. The civil engineering work and 
the laying of the tubes were planned with 
very great foresight and with a view to 
securing increased economy in the operation 
of the trains. The stations have been so 
arranged that they stand at the top of little 
hills—that is, the tubes are graded on each 
side of a station, so that when approaching a 
station the train is retarded by an ascent, 
and when leaving its acceleration is assisted 
ру a descent. The obstructions encountered 
during the piercing of the tubes necessitated 
placing them in some instances at different 
levels, while in several places they have been 
run one above the other. 


Tube and Steam Lines. 


Other tube railways operating in London 
are the Baker Street and Waterloo, Waterloo 
and City, and the Great Northern and City, 
each of which affords transit facilities to or 
from important railway termini. 

The steam ~ailway lines which at one time 


served to n don by a circular. track 
have now | ^ly converted to elec- 
trical soring, and have ben operating 


for several months un” 
The process Of aadi 
Metropoli afa RS 


new sveto 


Railways was one the history of which 15 
full of both interesting and instructive 
reading. Of the two companies, the Metro- 
politan Railway is by far the larger, as it 
operates an extensive system of steam lines 
feeding the northern and north-western 
suburbs of London. In rgor, the company 
obtained powers to raise additional capital 
for the electrification of certain lengths of 
its line, and also for the acquisition of land 
for the building of a large power house to 
furnish energy for its electrified trains. 
When the question of electrification was 
under consideration, a lengthy discussion 
took place as to whether direct or alternating 
currents should be employed. At the time 
some very remarkable evidence was sub- 
mitted to the Board of Trade in favour of 
the three-phase working of the line, and 
although the merits of this system were very 
zealously pushed by the Ganz Company, 
who had at that time just completed the 
Valtellina three-phase railway, the decision 
was given in favour of direct current, and 
this system has been adopted throughout. 
The first electrically-operated section was 
opened for traffic at the beginning of 1905, 
from Baker Street to Uxbridge; and since 
that time the remaining sections authorised 
have been gradually put into service as the 
work of conversion has been completed. A 
large electric power station on the outskirts 
of London at Neasden supplied the necessary 
energy, which is generated by Westinghouse 
units of 3zookw. capacity each. Current 
is transmitted at 11,000 volts to nine sub- 
stations of varying capacity fitted with rotary 
converters which supply energy to the third 
rail. A portion of the Inner Circle Railway 
is also owned by the company, and over 
this section the trains of the Metropolitan 
District Railway also run. The rolling stock 
possesses no particular feature, ordinary 
multiple-unit trains being run at frequent 
intervals, each being equipped with four 
rsoh.p. railway motors. ‘The lighting of the 
electrified system is supplied from an entirely 
different set of transformers, and as a stand- 
by, a gas-power plant has been installed. 
Upwards of 75 miles of high-tension three- 
phase armoured cables have been laid, both 
on the solid system and on brackets in the 
tunnels through which the trains run. Since 
the electric service commenced it has proved 


Mery satisfactory, and the carrying capacity 


he principal lengths of route has been 
ansiderably increased 
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INTERIOR OF NEASDEN POWER HOUSE, SUPPLYING POWER TO THE METROPOLITAN ELECTRIC RAILWAY 
or Lonpon, 


The Electrified “ Underground." 

The Metropolitan District Railway, to 
which we have just referred, was for many 
years known as the Underground Railway, 
and the average Londoner, though compelled 
to make use of it, did so somewhat reluctantly, 
and generally expressed himself strongly as 
to the smoky state of its atmosphere. Under 
steam conditions travelling by the line was, 
to say the least of it, decidedly uncomfortable, 
and it is truly astonishing how the London 
travelling public could tolerate such a state 
of things for so many years. With the advent 
of the electric train the cause for grumbling 
has not been entirely removed, although in 
respect to the condition of the atmosphere 
very little but good can now be said. The 


new electric service has particularly given 
offence on account of the inadequate accom- 
modation provided, and the infrequency of 
the trains; but when it is considered that for 
a considerable time steam trains were san” 


4 
ark 


wiched between the electrics, 


indifferent system of signalling was in vogue, 
it is a matter for some surprise that the 
company gave any service at all. Obviously 
it was not possible to discontinue the trains 
until an all-electric service could be given, 
and in these circumstances the company are 
to be congratulated upon emerging from a 
fairly satisfactory solution of a difficult 
problem. ‘The comparatively few accidents 
speak well for the organization which the 
management brought to bear under decidedly 
trying conditions. At the present time an 
automatic system of signalling is in use 
which permits of a shorter headway between 
trains in rush hours, and this in itself enables 
the company to cope more satisfactorily with 
the traffic; but even now over-crowding is not 


uncommon, and that sper, ©” Londoner 
known as the “strap-ho» Mou vyer to 
disappear from the compair, . traines Тһе 
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in operation in London. This system 
includes several deep-level tube railways 
connecting the east and west and the north 
and centre of London, and all these lines 
have been building during the past few years. 
These lines include the Charing Cross 
Euston and Hampstead, the Great Northern, 
Piccadilly and Brompton, the Baker Street 
and Waterloo, Edgware and Hampstead, and 
the Watford and Edgware lines, the track of 
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A TYPE OF AMERICAN ALL-STEEL CAR AS USED ON THE 


the lines mentioned having a total length 
of 32 miles. 


A Mammoth Power House. 

The plans for furnishing power to these 
lines, including the Metropolitan District 
Railway, which has a track mileage of 82 
miles, provided for the erection of a monster 
power house on the banks of the Thames at 
Chelsea, from which all the necessary energy 
could be obtained. This station, which 1s 
by far the largest of its kind in the country, 
has recently been completed, and its gener- 
ating plant with controlling apparatus will be 
found thoroughly representative of modern 
electric practice in power house design. 
Through the courtesy of the company’s 
engineer—Mr. J. К. Chapman—we are able 
to present two illustrations of the interior 
and exterior of this station. It contains 
eight 55ookw. steam turbo-generators, both 
the prime mover and generator being of 
Westinghouse manufacture and constructed 
in this country The engineroom will 
accommodate two more of these units, and 
one of 2700kw., so that the total capacity of 
"e station will ultimately be 57,0ookw. 


ile: * ‘antains 64  water-tube 
boilers, whi ving plant has a 
capacity of 240 .. *m the 4n The switch- 
gear in this sation occupie’ation (0 le.of thie 
ah area. топ! 


‘ven in committee in 


feeder switches, bus bars, and generator 
switches. The control is effected by electrical 
means, the necessary energy being supplied 
from a battery of accumulators charged up 
from the small exciter sets. "Тһе. station 
is owned by the Underground Electric 
Railways Company of London, Ltd., which 
has the principal controlling interest in the 
tube and other electric railways mentioned 
above. When all these lines are in regular 


BAKER STREET AND WaTERLOO ELECTRIC RAILWAY. 


working order, the rapid transit facilities of 
London will be improved to an extent which 
was at one time thought quite impossible. 
This may be gathered from the fact that a 
Royal Commission was appointed several 
years ago to enquire into the traffic of 
London, and to report as to the best methods 
for adequately dealing with the same. The 
report of this Commission was issued about 
the middle of last year, and its main recom- 
mendation was that electric tramways should 
be extended largely in London and its 
suburbs. It also stated that when the tube 
railways which are now nearing completion 
are in commission, the most pressing require- 
ments of railway communication within the 
central area as distinguished from the 
suburbs will have been fairly well provided 
for. А special emphasis was laid on the 
necessity for points of inter-communication 
which would enable passengers crossing 
London to proceed on their journey with a 
minimum of delay. 


Suburban Electric Railways. 

While the principal railways within the 
metropolitan area of London are now being 
operated by electric power, there are still 
important lines skirting the suburbs and 
serving densely populated areas which are 
operated by steam. Anumber of these lines 

^40 use an Americanism, “ side-tracked 


nor do tramways,” which have very 
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materially eaten into their profits, and robbed 
them of a considerable amount of traffic. 
With steam there is no possibility of 
recovering this ground, and the companies 
are faced with either running their trains 
at a serious loss, or giving an electric service 
without delay. The London, Brighton and 
South Coast Railway is among the first of 


these companies to take steps in this 
direction. It 1s also of a progressive turn 


of mind in that it has decided to depart 
from the practice adopted in other London 
electric railways, and will install an over- 
head high-tension system which will supply 
energy to trains operated by one-phase 
motors. The work of electrifying this section 
of route, which is some eight miles long, and 
will be between London Bridge and Victoria 
Stations, is being proceeded with, and con- 
tracts have already been placed with a 
German firm for one-phase railway apparatus, 
and for a high-tension line to operate at 
6000 volts. For this first section the 
company has entered into a contract with 
the London Electric Supply Corporation 
for the supply of electrical energy from its 
Deptford station for a period of seven 
years. 


Tube Railway Developments. 


A number of interesting electric railway 
developments are also under consideration. 
One of these is for a new tube railway under 
Hyde Park to Victoria Station, which it is 


л» йыз — mMm 


CREAT NONTHERN 


PICCADILLY & 


through the populous districts of the 
east and north-west of the metropolis. "The 
total length of the route is put at 32 miles, 
and the system would be overhead high- 
tension one-phase alternating. Two gener- 
ating stations would be erected at a cost 
of £300,090, and 34 trains, each with a 
seating capacity of 300 passengers, would 
be run. 


north- 


Power in Bulk for London. 

The supply of electric power in bulk for 
London has already been referred to, and at 
this juncture it may be fitting to review 
briefly the present position of affairs. About 
eighteen months ago steps were taken by 
a company known as the Administrative 
County of London Electric Power Supply 
Company to obtain parliamentary powers to 
divide London into two areas—industrial 
and non-industrial—and to establish power 
stations for the generation and distribution 
of electrical energy on a very large scale. 
The company’s estimates provide for steam 
units of not less than ro,oookw., and a 
maximum price to the customer of not more 
than .78d. per unit. A high-tension ring 
main was proposed to be laid around the 
areas mentioned, and the existing electricity 
supply authorities within these areas were to 
be offered a supply in bulk at a very low 
rate; in fact, the proposition was that 
ultimately all the present companies and 
municipalities should become authorized 


i — к= = ee рр 


" – -] SS p ë =щ 
- E | eo a paceca e. FREE SR 
NE EJ шай иш 
B | 1 ae КЕ 
SP" 


eM omo у 


BROMPTON. RAILWAY 


г" ~ А r a TX» ^ — шна > "Ave 
A BRITISH ALL-STEEL TUBE RAILWAY Car FOR THE LONDON UNDERGROUND ELECTRIC RAILWAYS. 


proposed shall connect up with the new 
tramways crossing the Thames at Vauxhall 
Bridge. It is estimated by the promoters 
who are now seeking parliamentary powers 
that thirty-six million passengers will be 
carried annually, and that with automatic 
signalling there 1s no reason why the one- 
and-a-half minute service should not be rur 
Another proposition 15 for a Tondo, 
Circle Railway to give east anc 


distributors of the energy supplied by this 
monster concern. Owing to lack of time in 
the particular session in which the Bill was 
brought forward, it failed to become law 1a 
year. The period wh! int 
together with (! ! eun 
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and lay schemes before a Parliamentary 
Committee considering the whole question. 
One of the most striking of these proposals 
was that of the Additional Power Supply 
Company, which based its plans on the 
erection of a very large power house some 
fifty miles from London, on the banks of the 
river Ouse, within easy touch of the coal- 
fields, and not too far distant to transmit 
energy economicaly to the metropolis. 
Taking advantage of the recent sanction 
given by the Board of Trade for overhead 
high-voltage transmission lines, this com- 
pany purposed erecting a line on the land 
over which the main Great Northern Railway 
tracks run into London. This proposition 
materially reduced the cost of transmission, 
and placed the company also in a favourable 
position with regard to the railway company 
in question, in that it had the option of 
furnishing power in bulk to this company for 
any of its routes which might subsequently 
be electrified. The railway company also 
undertook to transport the coal from the 
Midlands over its lines to the power com- 
pany’s station. Тһе energy transmitted was 
to be received in London, and distributed in 
various districts by cables laid alongside 
existing canals, and also along the principal 
lines of railway route. This latter proposition 
for dealing with the main feeders is decidedly 
novel, as it dispenses entirely with street 
disturbances and saves a very large sum in 
the way of the laying of cables. The Bill 
for this scheme was drafted towards the end 
of last year, but it has unfortunately been 
thrown out because the promoters were 
unwilling to adopt the course suggested by 
the Government, that the various Bills put 
forward should be considered by a special 
* hybrid" committee selected for the purpose. 


L.C.C. Power Proposals. 


The London County Council has also 
been anxious to obtain the right to supply 
electric power in bulk in London, principally 
because it considers that so important а 
public service should be in the hands of the 
local authority. It has prepared a Bill which 
at time of writing is under consideration by 
the committee referred to above, and which 
suggests that the Council's new power house 
at Greenwich; a yc have. already 
described, should for initial instalment 
of a subsequent larger ООС 
energy Mover © da 
preiminary ev | 
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support of this, the opinion seems to be that 
the scheme is altogether inadequate, and 
would not meet the wider conditions of the 
case in any way. It was suggested in 
committee at the time of going to press that 
the Administrative Company and the 
London County Council should come to an 
arrangement whereby the latter would buy 
the land for generating stations and sub- 
stations and lay the mains, and the former 
should undertake the commercial end of the 
business, paying to the Council a certain 
proportion of the profits to be agreed upon. 
What the outcome of this suggestion will be 
it is too early at present to surmise, but the 
principle at least 15. conceded—that London 
needs a big electric-power system, and the 
sooner it is provided with it the better for the 
manufacturing interests within its area. 


Power from the Pit’s Mouth. 


The interest which has centred in the 
supply of electric power on a large scale 
to London has given rise to numerous 
suggestions for the establishment either of 
large gas-driven generators situated at the pit’s 
mouth in the north, or the erection of gas 
producers and compressing plant, which will 
supply gas to duplicate lengths of pipes laid 
across country, and coupling the producing- 
centre with the metropolis. The gas when 
received in London would be used to drive 
gas engines which would be coupled to high- 
capacity generators, and which would in 
turn furnish electrical energy within the 
required area. These proposals have not 
yet got beyond the preliminary stage, neither 
have they at the moment any substantial 
backing, but there 1s every prospect that the 
entire question will be carefully considered 
by a special committee or commission, and 
that some suitable scheme will be developed, 
which can be speedily put into operation. 
These deliberations, of course, all mean 
delay, but in the meantime prime movers 
and electrical apparatus are being generally 
improved, and when the time arrives to lay 
down plant engineers will probably have 
more efficient means at their disposal than 
are at present available. 


London’: Telephones. 
It is only natural that London should 


have a very large telephone system, though 


алый. is not in proportion to its importance, 


^а, present represent the amount 
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of business which could be done in the 
metropolis. ‘The development of the tele- 
phone has been sadly neglected in this 
country, consequently London is behind 
other great cities of the world, while in the 
provinces an even more slack state of affairs 
exists. Mr. W. E. L. Gaine, the general 
manager of the National Telephone Com- 
pany, stated in a speech at the annual dinner 
of that body that in America they “breathe” 
the telephone, but it cannot be said that that 
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INTERIOR OF THE HOLBORN EXCHANGE OF THE NATIONAL TELEPHONE COMPANY. 


difficulty in developing the telephone busi- 
ness; in fact, telephones are considered by 
the Government to come under the head 
of telegrams, and the National Company, 
which has built up an enormous business 
in a few years, has recently been practically 
forced into an agreement whereby its under- 
taking becomes the property of the State in 
1912. At the present time, according to 
published statistics, it has in operation in 
various parts of the country 1200 exchanges 


TRUNKING BOARD 


ON THE RIGHT. 


is the state of things in this country or in 
London to-day. ‘The exploitation of the 
telephone was in the hands of a single com- 
pany until a few years ago, when the Post 
Office and a few municipalities opened a 
number of exchanges. The municipalities 
have been somewhat unfortunate in their 
speculation with telephones, and no en- 
couragement has been given to British 
municipal bodies to invest in this particular 
form of electrical enterprise. The Post 
Office, of course, has the Government be- 
hind it, consequently it has experienced no 


serving over 331,000 telephone stations. 
The extent of the enterprise may be gathered 
from the fact that over 16,000 men and 
women are employed by the company, and 
also that during 1905 it added to its existing 
lines upwards of 47,160 stations. Of these 
nearly 10,000 were in London. ‘The Lendon 
area which is served by the Post Office and 
National systems is represented by some 
640 square miles, and within this are 54 
exchange,or a greater number than in any 
other cit rea 1 | greater 
part of th tili operaced 
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on the magneto call system, but a few years 
ago the company started to convert all its 
exchanges to common battery working, 
while all new exchanges have been designed 
and equipped on this system. At present 
the London exchanges equipped with the 
common battery system are London Wall 
4200 lines, Holborn 3200 lines, North 2ооо 
lines, Hop 30900 lines Kensington 3400 
lines, and Battersea 1200 lines. It is 
estimated that over the entire system of 
the National Company one thousand million 
messages pass a year at a cost of less than 
id. per message. There are nearly 120,000 
stations, 84,000 of which are on the com- 
pany's system, and 34,000 on the Post 
Office. The charge for unlimited service 
within the London area is Хто per annum, 
and а second line can be installed for an 
extra £8 tos. A message rate is also in 
force of £3 тоз. per annum, and ıd. for 
every call. By the present arrangement the 
company operates under licence from the 
Postmaster-General, and pays to the Govern- 
ment a royalty of ro per cent. on gross 
receipts from exchange business. Оп the 
amount of business done last year this sum 
represented £200,000. 


G.P.O. Underground Telephone Lines. 


The Post Office system has been built up 
within a remarkably short space of time, and 
it is worthy of note that all its lines are 
metallic circuit, and the majority of them 
within the London area are placed under- 
ground. ‘The cables used are of the paper- 
insulated, multiple-core type, lead-covered 
throughout. А most interesting system is in 
use whereby these cables are-kept free from 


damp. This 15 done by a desiccating 
apparatus which forces dry air into the 


cables. At the Central Exchange a motor- 
driven pump drives air through a series of 
cylinders containing fused calcium chloride, 
the last cylinder of the series containing a 
quantity of medicated wool to prevent the 
entrance of calcium chloride into the cables. 
Each cable terminates in a special distribu- 
tion head, provided with a screwed nozzle 
having acap. A gauge can be screwed in 
when this cap is removed so that any loss of 
pressure in the cable is at once notified. 
The pressure adopted is between 20 and 251b. 
per square inch. 
cocks on the cable admits of the shuttine c 
of the air supply as required. 


A special arrangement of. 
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supposed, the laying of a number of telephone 
cables through the heart of London was no 
mean task, and enormous difficulties were 
encountered during the process of the work. 
'The Post Office selected a single earthenware 
duct as its standard for enclosing cables in 
the ground, and it has been found in practice 
that this single duct is more satisfactory and 
gives greater flexibility than the common 
forms of multiple ducts now obtainable. In 
the laying of London's telephone cables 
this was especially noticeable, as in some 
instances it was found necessary to give 
various formations to the line of ducts in 
order to clear obstructions. In one instance, 
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PoRTABLE DESICCATOR, AS USED BY THE С.Р.О. 
DRYING OUT THE TELEPHONE CABLES, 


FOR 


a run was commenced with go ducts in one 
group of six tiers of fifteen, and this had to 
be spread out into two layers of 45 ducts, 
which were again split up into three sets of 
30 ducts in six tiers of five. We illustrate a 
cable distribution box used on the Post 
Office system, in which will be seen how the 
conductors from the compact circular cable 
are spread out on the box and laid out in 
pairs as required. A portable desiccator is 
also used by the Post Office, and visitors may 
see this frequently in the street, when it will 
be noticed that the necessary pumps are 
driven by Eo» T+ comprises four cast-iron 
© set of th: row pum 
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weight is 6$cwt., and connection is made 
from the desiccator to the cable by a flexible 
hose, fitted with а suitable union. When a 
desiccator is in constant use one cylinder is 
replenished with calcium chloride, on an 
average, each day. 


The Great Telegraph Cable 
Companies. 


While on the subject of communication a 
brief reference may be made to two of the 
principal cable companies having offices in 
London. 'The Commercial Cable Company 
commenced trans-Atlantic business in 1884, 
and that year laid two cables across the 
Atlantic, in view of the somewhat bitter 
experience of previous undertakings of break- 
downs. ‘The company's cables reached from 
the south-western coast of Ireland to Nova 
Scotia, and thence to the United States, one 
of them going directly to New York. The 
system is also directly in touch with the 
Canadian Pacific Railroad, and consequently 
is a favourite line for Dominion traffic. The 
trans-Atlantic tariff has been reduced since 
the company started from 2s. to 1s. per word, 
or the extraordinarily low rate of 4d. per word 
for each 120 miles of transmission. We are 
informed that messages to meet special Stock 
Exchange requirements are frequently trans- 
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mitted from London to New York in the 
fraction of a minute. The company com- 
menced business with about 6000 miles of 
cable, but at the present time these have 
been extended to 16,000 miles, 


The Indo-European. 


Another important telegraph company is 
the Indo-European, which commenced in 
1868 a telegraph service between Great 
Britain, India, and the Far East. Quite 
recently it has laid special wires which place 
Liverpool and Manchester in direct touch 
with the Orient by way of London, and bya 
perfected system of relay stations, with 
Wheatstone transmitters, direct transmission 
is now possible between Manchester and 
Liverpool and Teheran, a distance of about 
4000 miles. Most of the eastern sections of 
the company’s lines are carried on hollow 
steel poles, and some of the river crossings in 
the Caucasus have masts ranging from бо to 
rooft in height, and spans extending up to 
6,40oft. It may seem hardly credible, but 
considerable lengths of the original wire 
erected by the company in 1868 are still in 
use. 

In the matter of technical training colleges, 
London is very well provided, and the 
facilities for instruction have been very 
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TYPE OF JUNCTION AND DISTRIBUTING Box USED ON THE G.P.O. TELEPHONE SYSTEM. 


greatly improved of recent years. A number 
of fine buildings have been put up and con- 
siderable sums of money spent on their 
equipment with the latest forms of techno- 
logical apparatus. The oldest institution is 
the City and Guilds Technical College at 
Finsbury, where classes in chemistry and 
electricity commenced in 1879. In 1883, 
Professors Armstrong, Ayrton, and Perry 
joined the staff, and the present college was 
also opened in that year. In 1885, Professor 
Sylvanus P. Thompson became principal, 
and this distinguished scientist holds that 
position today. There are three main 
departments in the college, devoted respec- 
tively to mechanical engineering and applied 
mathematics, electrical engineering and 
applied physics, and industrial and technical 
chemistry. An annual fee of 20 per 
student is charged, and the present comple- 
ment of day students amounts to 220. The 
evening classes, of which there are a great 
number planned on а very comprehensive 
scale, are well attended, the books containing 
the names of some доо students. The fees 
range for this class of instruction from 305. 
for the whole session to 7s. for a single 
term. 


Unitersity College. 

University College is another important 
institution possessing a fine electrical 
engineering department. The teaching of 
mechanical engineering was first introduced 
into the college in 1878 by Sir A. C. W. 
Kennedy, F.R.S., and in 1882 ^ chair of 
electrical engineering was established and 


offered to Dr. J. A. Fleming, F. R.S., an old 
student of the college to whom our readers 
need no introduction. The present electri- 
cal and mechanical laboratories were built 
in 1892 and opened in the following year. 
Three years later the friends of the late Sir 
John Pender, wishing to establish a memorial 
to that famous man, presented £5000 to the 
University College towards the maintenance 
of the electrical engineering laboratory, and 
since that generous donation the department 
has been known as the Pender electrical 
laboratory. It is fitted with a very complete 
photometric apparatus, Dr. Fleming being 
specially noted for his researches in this field, 
and also with a wireless telegraph plant 
erected under special licence from the 
General Post Office. In this fascinating 
sphere Dr. Fleming has also excelled, and in 
his capacity of electrical adviser to the 
Marconi Wireless Telegraph Company he 
has very materially added to our knowledge 
on this important subject. As our readers 
are probably aware, he has invented a cymo- 
meter for the measurement of wave lengths. 
The laboratory has specialised on the subjects 
of alternating current, high-frequency cur- 
rents, electric oscillations, wireless telegraphy, 
and the photometry of electric lamps. 


Central Technical College. 

The Central Technical College in South 
Kensington is another of London's training 
institutions, and this was opened in. 1885. 
Animportant ‘ure of its curriculum is that 
diplomas in 111 and me hanical engineering 
and electrigal enginee "Не the: holders 
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to become Associate Members of the Insti- 
tution of Civil Engineers without further 
examination. 


Northampton Institute. 


The Northampton Institute is also an 1m- 
portant and popular technical school. It is 
probably one of the most complete of its 
kind in London. The classes in electrical 
engineering and applied physics cover a very 
wide range of subjects, and exceptional 
opportunities are offered students for acquir- 
ing a very complete knowledge of general 
electrical engineering. They тау also 
specialize in any one particular branch. A 
feature of the institute 15 a social and recrea- 
tive section, which comprises a large hall for 
entertainments, social club rooms, library 
and reading rooms, a spacious gymnasium, 
and also a large bath. The Principal is Dr. 
R. Mullineux-Walmsley, Е. R.S.E., M.I. E.E. 


National Physical Laboratory. 


Until the establishment of the National 
Physical Laboratory, physical science in this 
country possessed no representative institu- 
tion for investigation and research, or the 
foundation of national standards. Since the 
opening of the laboratory, its importance 
> ' value to manufacturing electrical 
e.gineers has come to be recognized, and, 
as а result, it is now being entrusted with 
a quantity of tests which manufacturers 
{ `yiously carried out in their own works. 
The laboratory is a public institution 
supported by Geyiinment 


т 


п. nr Lr h ШЕЛ 


The ELECTRICAL MAGAZINE. (London and District.) 


TEDDINGTON, AT WHICH THE NATIONAL PHYSICAL LABORATORY IS NOW STATIONED. 


Glazebrook, 
When a site for the laboratory was 
under consideration, Bushy House, at 
Teddington, Middlesex, was considered 
the most suitable, because of its quiet 
surroundings and isolation from all sources 
of vibration. The work of the electrical 
section is being greatly extended, and new 
electrical buildings are being added to cope 
with this work. ‘Through the courtesy of 
the Director, we are able to give a brief 
account of these buildings, and are also 
indebted to him for the use of photographs 
fron which our illustrations of Bushy 
House and one of the laboratories are 
made. 


present Director is Dr. R. 
F.R.S. 


New Electrical Buildings. 


The new electrical buildings of the 
National Physical Laboratory which have 
just been completed were begun in the 
summer of 1905. They have been designed 
to accommodate the electrotechnical and 
photometric work of the laboratory in a set 
of spacious rooms which, as far as can be 
seen, will meet all the requirements of 
standardization and research work. 

One of the new bays is being equipped for 
the general testing of electrical instruments 
and apparatus, both with direct and 
alternating current—all machines being 
arranged on a foundation which is isolated 
from the walls and floor of the remainder 
of the hnilding, and as far away as possible 

^mt where vibration or stray 
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fields would be liable to affect the readings 
of instruments. Supports on which the 
more delicate apparatus is to stand have 
likewise been isolated from the foundations 
and walls, by which means it is hoped 
further to avoid disturbances due to 
vibration, or the swaying of the walls by 
wind. 

The second large bay has been divided 
into two, for the purpose of accommodating 
heavier test work in the one half and 
resistance and other direct-current work in 
the other. The heavy test room has two 
machine-test plates, roft. x 5ft., and arrange- 
ments for a travelling crane. The resistance 
room measures бой. x 25ft., and has a 
double glass roof with special arrangements 
of inlet and exhaust trunks for regulating 
the temperature of the air. 

The photometric section occupies a two- 
floor building running transversely to that 
just described. The ground-floor has been 
set apart for life test and repetition work on 
electric and gas lamps, while the upper-floor 
is to accommodate standard and research 
work together with the testing of high-power 
lamps. In connection with the latter there 


Ele [a Mag 


INTERIOR OF ONE OF THE ELECTRIC 


(London and District.) 


м... 


FE 


" 


ee 


35 


are facilities for using the whole height of 
the building when raising or depressing a 
lamp in order to be able to measure directly 
the light given off from it at any inclination 
from the vertical. 

The battery room, from which steady 
currents to the whole building are supplied, 
has been placed in the roof above the photo- 
metric portion, and is approached from the 
ground by an outside staircase. ‘The equip- 
ment, which has already been arranged for, 
includes fixing and connecting up the 
following apparatus :—One battery of sixty 
cells capable of being paralleled for heavy 
discharges. One battery of fifty-six cells 
for machine driving, photometric work, and 
general distribution. Paralleling board, 
charging boards, and general switch and 
distribution boards. Motor-generator and 
booster, with switchboard for controlling 


leads from engine house to the new 
buildings. 


In concluding this brief survey of the 
electrical installations of London we can 
only regret the lack of space to deal more 
fully with enterprises probably equal in 
importance to those already described and 
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illustrated. We have, however, covered 
sufficient ground to ‘show that in so far as 
electricity supply and electric traction are 
concerned, London is now well in line with 
present-day developments. We will not say 
that matters are at all ahead of the time, 
but we can certainly deprecate any state- 
ment belittling London’s electrical interests, 
because that cannot be founded on facts. 
London is to-day as far advanced in its 
electrical affairs as the special conditions 
which it presents will admit of. It is on the 
point of consummating important schemes 
which will improve its transport facilities, 
give its manufacturers cheap power, and 
place in the hands of its citizens a speedy 
and efficient system of intercommunication. 
As we have already indicated, its scheme 
of deep-level tubes for carrying high-speed 
electric trains will, when completed, be 
without rival in the world. ‘The particular 
nature of the sub-soil beneath London has 
made this unique development possible and 
given to the travelling public a method of 
transport which is at once safe, cheap, and 
speedy. 

The telephone system of London is rapidly 
expanding, and this also gives the great 
Metropolis a special mark of distinction 
among the large cities of the world. Ina 
comparatively short space of time the over- 
head telephone lines have been replaced by 
an elaborate system of underground cables, 
erected and maintained under the supervision 
of Post Office engineers. ‘This is one of the 


main factors in'the link between subscriber 
and exchange, which in many cases is 
regarded of secondary importance апа 
almost unworthy of the application of sound 
engineering principles. We will admit that 
the telephone service is not above reproach, 
but this again is merely a question of 
improvement in time. Unlike many large 
industrial centres in new countries, London 
has not had the advantage of acquiring in a 
moment a modern exchange equipment, or 
up-to-date subscribers’ instruments. As with 
many things British, a start was made in 
quite the early days with apparatus which is 
now out of date, but which was installed in 
large quantities, and could not be written off 
without serious menace to the finances of the 
undertaking. As circumstances permitted, 
the later improvements have been installed, 
and every opportunity has been given to 
subscribers of taking advantage of these. 
The change required has, however, taken 
time, because the modifications necessary 
involved practically the entire upheaval of 
the whole system, and a change to apparatus 
operating upon quite new lines. 

All things considered, London is, to use 
an Americanism, *in the band wagon" of 
electric progress, and, judging by the many 
important movements in the direction of the 
application of electricity in every field of 
industry within its borders, the lapse of but 
a few years will see it established in that 
pre-eminent position which its historical 
records have long indicated it should occupy. 


Hosted by Goog le 


Birmingham, Rugby, Stafford, and 


the 


West. 
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sun the Midlands have been for 

many years an important centre of elec- 
trical activity, their chief city, Birmingham, 
has been practically innocent of electric trams. 
Visitors will see the old steam hack hauling 
a monstrous car behind it in the principal 
streets of Birmingham. It is true that the 
electric trolley car will soon supersede these 
monstrosities, but the fact remains that this 
great city of the west, whose name is known 
and represented in all quarters of the globe, 
has been content to remain many years 
behind the times in the matter of the trans- 
port of its citizens. А decided step in 
advance has, however, now been taken, and 
the Corporation, which has been operating an 
electricity undertaking since 1891, has con- 
siderably extended the capacity of its 
generating plant with a view to coping with 
a large traction load, and also for the supply 
of electrical energy for power purposes. ‘The 
initial plant contains a number of now 
old-fashioned bi-polar dynamos driven by 
Willans’ high-speed engines. These make 
an imposing array in the first engine 
room, and. аге typical of the solid character 
of early British electrical designs. One has 
merely to walk into the engine room to 
imagine oneself transported to the 
early days of electricity supply, 
when small high-speed units were 
common, and when a restricted 
district was supplied. An extension 
of this station was so arranged that 
the two boiler houses occupied the 
central portion of the site with 
engine rooms at each side. The 
extension plant includes modern 
turbo-generators which have been 
installed in the engine room side 
by side with W illans' and Belliss' 
engines. 


The Corporation Electricity 
Supply. 

In taking up the question of 
electricity supply for greater Bir- 
mingham, the Corporation were 
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advised to erect a station on the outskirts 
of the city, and supply a number of 
sub-stations with high-voltage three-phase 
current. А siteat Summer Lane was selected 
of land about four and a quarter acres, one 
half of which is occupied by the necessary 
buildings. Singularly enough the turbo- 
generator has not been selected for duty 
in this station, but a number of high-capacity 
triple-expansion engines of the vertical type 
are being installed ; three of these are in 
commission, and the remainder will shortly 
be erected. Each engine will have an output 
of 3oooh.p., and drive a dynamo of r5ookw. 
capacity. The arrangements in the boiler 
house are quite up to date, especially in the 
matter of the conveyance of coal and the 
removal of ashes. The station is built along- 
side the canal, and fuel 15 taken up directly 
from the barges and passed to the conveying 
apparatus. Something lke a quarter of a 
million will have been spent on this station 
when it is finally completed. Energy 1s 
supplied at 5000.volts and distributed by 
underground cables to а number of sub- 
stations for the supply of the tramway 
feeders апа the lighting and power dis- 
tributors in the various districts. 
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Electric Tramways. 


The Corporation electric tramway service 
at present 1s confined to a short length of 
some two miles which was originally operated 
with current from the Aston Manor Elec- 
tricity Works, but 1s now being supplied from 
Summer Lane. Despite the comparatively 
poor service of electric trams given by the 
Corporation, two electric tramway companies 
have been in operation outside the city for 
some considerable time. These are the 
Birmingham Tramways Co., Ltd., and the 
Birmingham and Midland Tramways, Ltd., 
which conjointly operate 
some thirty miles of 
route around the city. 
The latter have a gene- 
rating plant of some 
36ooh.p. at Smethwick, 
and in addition to sup- 
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mode of disposing of an old hack seems now to 
have gone out of fashion, consequently very 
little is heard of the dangers of surface con- 
tacts to horse traffic. In 1905 nearly eight 
million passengers were carried, and just 
over 8оо,осо car miles were run. This 
amount of business represented total receipts 
of nearly £38,000, the working expenses 
being some £22,000. This left a consider- 
able sum for gross profit, but it was practically 
swallowed up by interest and other charges. 
The working costs, however, per car mile were 
4d. per car mile less than in the previous 
year, the figure for 1905 being 6.55d. This 
is the only system of 
the kind which has been 
installed in this country, 
although there are 
several surface contact 
tramways operating 
under other systems.: 


Section THroucHu Contract Box AND COLLECTING SKATE OF LORAIN SURFACE CONTACT SYSTEM 
AT WOLVERHAMPTON. 


plying current for some sixty cars, they also 
furnish a supply for lighting and power in 
Smethwick under an agreement with the 
Corporation. 


Surface Contact Trams. 


In the immediate neighbourhood of Bir- 
mingham is to be seen what was the first 
British surface contact electric tramway. 
This was installed by the Woverhampton 
Corporation, and has been in operation for 
a number of years. Some thirteen miles of 
track were laid down with 3ft. біп. gauge, 
and a good service is given with about forty 
single and double deck cars. The Lorain 
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Electricity in Farming. 


Birmingham is bordered on the south by 
a very extensive area of country which is 
given up almost entirely to fruit growing, and 
it 1s interesting to note that a number of 
experiments have been recently carried out 
with а view to the utilisation of electrical 
energy for stimulating the growth of plant 
and crops in the district. It is suggested 
to put down a plant for producing nitrogen 
from the air, à high-tension discharge being 
arranged to effect the necessary disintegra- 
tion of the elements over the district of land 
of which the crops are to be treated. It is 
anticipated that something like 25 per cent. 


more corn of superior quality, with 
à corresponding increase in straw, will 
be obtained by these experiments. From 


are able to gather the high-tension 


^at we 
x uo" at some considerable 


a 


Ө, oJ, 


The ELECTRICAL MAGAZINE. (Birmingham, Rugby, Stafford, and the West.) 39 


height over the ground, and the production 
ofthe nitrogen will be effected by means of 
the electric discharge. 


Power in Bulk. 


Birmingham is the centre of a very exten- 
sive manufacturing district, and a supply of 
a considerable portion of the world’s hard- 
ware comes from this part of the country. 
Adjoining it also are very extensive districts 
given over to potting, so that the entire field 


system at an initial pressure of уооо volts. 
The generating plant has a capacity of 
soooh.p., and the vertical slow-speed type 
of unit has been adopted. The transmission 
pressure is transforined to a lower potential 
of 2700 volts, and energy at this pressure 1s 
distributed to a number of sub-stations at 
which the final conversion to 200 volts takes 
place. Supply to power and lighting con- 
sumers is made on the alternating-current 
system throughout, but a number of tramways 
are furnished with direct current, which is 


THE ELECTIC POWER PLANT OF A TYPICAL BIRMINGHAM MANUFACTORY, 


represents a very rich area for the supply of 
electrical energy in bulk. Most of the large 
towns have an electricity station, but these 
are also in power to supply within a limited 
area. It was only natural in these circum- 
stances that a large power-supply company 
should spring up for generating and dis- 
tributing electrical energy over a considerable 
portion of this industrial area. Powers have 
been obtained covering seventy square miles 

of the country known as the Midland 
Black Country, and the Midland Electric 
Corporation for power distribution is operatine 
these powers. Supply was comment 4 
July, 1902, and is gn. 


Muntz's METAL COMPANY. 


obtained from motor generators in the or- 
dinary transforming stations of the company. 
A bulk supply of energy is given to a number 
of the surrounding district councils, and 
quantity of public lighting is also done. 
The charges for lighting and power are fixed 
upon both the maximum-demand and flat- 
rate scales. In the first case the rate is 6d. 
for the first hour, and 2d. afterwards, with 
a flat rate of 44 with a 4d. disco 

the second in: 
3d. for the fi* 
flat rate ор 
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A very considerable portion of the area 
outside that given to the Midland Electric 
Power Corporation still remains without a 
cheap electric power service, and arrange- 
ments are being made for putting into opera- 
поп a scheme to supply Shropshire, Wor- 
cestershire, and Staffordshire. A big com- 
pany 15 seeking parliamentary powers to 
furnish energy in these districts, and it is 
proposed that the maximum rate for power 
should be r$d. per unit. Generating stations 
will be erected at Cannock and Harborne, 
and from a canvass made of the district, 
something like 250,0ooh.p. will be required. 


South Wales Electric Power. 


While on the subject of Birmingham, refer- 
ence may be fittingly made here to a large 
power company operating in the South 
Wales coal field. This is the South Wales 
Electrical Power Distribution Company, 
Ltd., which has been in operation since 
the middle of 1904. The company since 
its inception has carried on a very active 
campaign amongst colliery owners, and has 
been successful | in introducing a quantity 
of important plant for hauling and pumping 
purposes. Unlike a number of the other 
large power companies, the South Wales 
. company operates: several power stations, 
. each being in different spots in the area 
of supply. Тһе largest is the ‘Treforest 
station, equipped with some soookw. of 
plant, or about 88ooh.p. The station was 
. designed at a time when high-speed engines 
were in vogue for driving dynamo electric 
. machines, and the steam turbine had not 
become as popular as itis to-day. In these 
circumstances it is not strange to find that 
the Willans' type of engine has been adopted 
in all the stations of this company. Another 
feature of the system is the use of under- 
ground cables of the transmitting pressure of 
тт,ооо volts. Overhead wires were not 
sanctioned by the Board of Trade when the 
company commenced its operations, conse- 
quently its outlay on the transmission section 
of the scheme was very greatly increased 
in that expensive insulated cables had to be 
laid down. The cables used are of the 
three-core type, paper-insulated, lead-covered, 
steel-armoured, and laid in bitumen. We 
understand that something like sixty miles 
of these have been laid, and connected to 
the Treforest plant.. The next largest station 
is. at Cwmbran, where Willans’ engine 
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Unlike the Treforest station, this plant is 
run condensing, but superheaters are used 
in connection with the boilers. The gene- 
rators here furnish partly 11,000-volt current, 
and partly 2200-volt current, but in some 
cases the first-named pressure is trans- 
formed up to 11,000 volts. The same type 
of cables is used as with the ‘Treforest 
plant, and upwards of twenty miles have 
been laid. There are also stations at 
3ridgend and Neath which supply two-phase 
current at 3000 volts, the capacity of each 
station being 47okw., and a cable system 
of about eight miles of mains is supplied 
from each station. The standard pressure 
at consumers’ terminals 15 440 volts for power, 
and 220 volts for lighting, the charge per 
unit ranging from 2d. to ёа. In some cases 
the high-tension mains are laid directly into 
consumers’ premises, and supply induction 
motors without transformation. The com- 
pany has been very successful in operation, 
and is bringing in customers very rapidly on 
to the mains. In addition to furnishing 
electrical energy to the principal collieries 
within its area, arrangements are also made 
with local authorities who take a supply in 
bulk from the company. 


Gas and Oil Power Plants. 


In the selection of prime movers for its 
isolated plants Birmingham seems to have 
a special partiality for gas and oil engines. 
Many of the important manufacturing works 
are driven by electric power, generated from 
dynamos which are coupled to high-speed 
gas or oil engines. The former at the 
present time are in the majority, though the 
latter have recently had many valuable 
additions made to them. At the Britannia 
Works of the Metropolitan Amalgamated 
Railway Carriage and Waggon Company 15 
installed what was the pioneer gas-driven 
polyphase plant in this country. The engines 
are all of the three-cylinder vertical high- 
speed pattern, and are coupled solid to the 
shafts of the alternators. The running 1s 
exceptionally regular, and the governing 
gives a practically constant speed, so that no 
trouble has been experienced in coupling 
these generators in parallel. At the celebrated 
cocoa works of Messrs. Cadbury, situated 
at Bourneville, there is also a gas-driven 
installation, on very similar lines, though the 
gens „хе are of +è direct-current 
ne, producer 
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gas 1s used for the engines and anthracite 
coal is burned in the producers. 


Oil Engine Plants. 
In the matter of oil engines, the Diesel 


mingham installations. The Birmingham 
and Midland Tramways, Ltd., quite recently 
installed engines of this type in its Yardley 
power station. Four sets of r6ob.h.p. each 
were put down, and direct coupled to their 


engine figures pro. nently among Bir- —egpective generators. We givean illustration 


IHE YARDLEY STATION OF BIRMINGHAM AND MIDLAND TRAMWAYS, EQuIPPED WITH_DIESEL Оп, ENGINES DIRECTLY COUPLED TO TRACTION GENERATORS, 
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of this station, so that the arrangement 
employed can best be understood by 
reference to this. The four sets have a 
capacity in excess of the demand, so that 
only two are required, and, as might be 
expected, the cost of operation is remarkably 
low. Although the sets are very small, the 
fuel cost has been found not to exceed 
-185d. per unit. The total work's costs, 
which include fuel, labour, stores, repairs, 
and maintenance, do not reach 4d. per unit, 
the actual figures being .44d. On so Small 
a load, this is a very remarkable achievement, 
and one which indicates the important field 
which à prime mover of this pattern can fill. 


Regeneratite Tramcar Control. 


Tramway engineers the world over have 
long been interested in the subject of 
regenerative control of tramcar motors. The 
various attempts made in the early days of 
electric traction were not crowned with any 
degree of success, and it has remained for 
the developments of the last few years to put 
a commercial finish on the methods of 
ploneer workers in this field. А very ex- 
cellent апа most complete example of an 
installation on this system is to be seen on the 
cars of the Birmingham and Midland Tram- 
ways. Tests conducted with this system, 
whichis identified with Mr. J. S. Rawworth, 
indicated that decided economies were 
possible, and that the driver was given a 
degree of control over the car which was 
not procurable with the ordinary series 
parallel system. It was found on comparing 
two cars fitted with the old and new systems 
respectively, that the total costs for repairs 
to trucks, including new wheels, amounted to 
.077d. per car mile. With the new regene- 
rative control, this figure was reduced to the 
very low proportions of .or6d. per car mile. 
As the result of these tests, the series parallel 
cars were withdrawn, and only regenerative 
cars have been allowed to run since. The 
complete confidence of the company in the 
system 1s indicated by the fact that none of 
the cars are fitted. with brakes, it being 
substantiated in practice that when returning 
energy to the line the motors act as an 
effective brake. The energy consumption 
has been found to average .97 Board of 
Trade units per car mile, and this over a 
route with several gradients, one of 1 in 16, 
and containing ten right-angle curves. The 
type of controller employed differs | | 


e r 


usual series parallel form in that to start and 
speed upa motor the driver pushes a lever. 
forward, and stopping and braking is effected 
by the levers motion. This has been found 
very advantageous, as a driver mechanically 
advances the lever when going ahead, and 
draws it back when stopping the car. As 
many of our visitors will doubtless be 
interested in electric tramway traction, they 
should take the opportunity of inspecting 
this system, and we do not doubt that the 
company’s officials will gladly afford them 
every facility for so doing. 


Electric Supply “ Out West.” 
The larger towns in the West of England 


have not been backward in the uses of 
electricity, both for public and private 
purposes. The city of Bristol, which was in 


quite the early days the second in the 
Kingdom, witnessedthe putting into operation 
of Britain’s first electric tramway. The 
system was started in 1895, and it now has 
a total length of nearly sixty miles. As in 
many other instances, power is obtained . 
from a separate station, which was put down 
by the company at the time the service was > 
inaugurated. The system has no distinctive 
features, being of the direct-current over- 
head trolley type. А flourishing electric 
light and power installation is also in overa- 
tion in the city of Bristol. This commenced 
running in 1893, and was among the pioneer 
undertakings in adopting one-phase current. 
It is at present а mixed station, containing 
both alternating and continuous current 
generators, the former being used principally 
for lighting purposes. Up till quite recently 
Willans’ engines were the principal prime 
movers, but the successful development of 
the steam turbine has not been lost upon 
the chief engineer, who has recently extended 
the plant with three 7 5okw. turbo-generators. 
There are two power stations delivering 
energy to the network. One of these 
contains eleven generators, nine of which are 
continuous current machines with a capacity 
of rsookw. ‘The remaining two are each 
of 4ookw., and are one-phase alternators 
which run in parallel with the second 
station, situated about a mile distant. ‘This 
additional station. contains nearly 4oookw. 
of alternating current plant, and it is here 
that the stairbo-generators are installed. 
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Bolten iN ERISTOL lzLkcTRICITY Works FITTED WITH MELDRUM 


are fitted with Meldrum ** Koker” mechanical 
stokers. There are some 7oo public arc 
lamps erected in the streets, and a motor 
load of over 3oooh.p. is regularly served. 
‘The number of customers was in the neigh- 
bourhood of 3000 in 1905, and the total 
length of mains laid was about 250 miles. 
South-west of Bristol, the most important 
station is that of the Plymouth Corporation, 
which supplies power for lighting and trams 
from a single station. Singularly enough, 
although this town is situated several 
hundred miles from the coalfields the price 
of gas is as low as 15. 9d. per thousand. 
The station is interesting in that a com- 
bination alternating and continuous current 
unit is driven by one engine in the daytime 
for supplying both the lighting and tramway 
loads. ^ clutch is fitted Беуоњ the engine 
and the first ser: CARE Fel 7 
to admit of t7 


" KOKER " STOKER. 


running as a motor from a battery, and 
driving the alternator connected to it. ‘The 
main object of this combination was to obtain 
a practically constant load for a small set 
in the daytime, as a single engine could 
drive both the lighting and traction 
generators. The latter can be arranged to 
charge up the traction battery in addition to 
supplying a light load of cars. Both the 
electric lighting and the electric tramways 
are in the hands of the Corporation. The 
tramways were started in the autumn of 
1899, and have a total length of about fifteen 
miles. Forty-two cars are in use, six of 
which have been fitted with the regenerative 
system of control. ‘This last mentioned 
system is also employed on the tramways in 
the adjoining town of Devonport, where a 
private company s supplied with current 
rom ‘|. Corporation electric light station to 
its trams. 


Manchester and District. 
Ae 


M m is essentially an electrical 

manufacturing centre. The burden of 
manufacture falls naturally upon its shoulders. 
It was here that the late Dr. John Hopkinson 
produced his first dynamo electric machine 
which gave the initial impulse to commercial 
electricity supply. The Edison-Hopkinson 
dynamo has now passed into history, but the 
electrical activities of Manchester are clearly 
indicative of the influences set up by the 
successful termination of the early experi- 
ments which produced it. Manchester 1s 
fast becoming an electric city. Electric 
trams ply in its busiest thoroughfares, and 
connect the city districts with the outskirts 
at all points. At one time the horse-tram 
system was one of the sights of the north, 
and the electric car service may well be 
included in the same category. 


Electricity Supply System. 

Apart from its manufacturing interests, 
and the fact that it is the world’s greatest 
centre of the textile industry, Manchester is 
of exceptional interest for its electric light 
and power service, and for its system of 
electric trams. ‘The electricity supply under- 
taking is one of the oldest in the United 
Kingdom, and has always ranked as a model 
municipal plant. ‘The system has been the 
scene of many remarkable incidents, and it 
has witnessed developments which, if traced 
from the inception of the scheme, would in 
themselves form a complete history of 
electricity supply. Space will not permit us 
to trace the history of these developments, 
but a brief reference to the early plant will 
be of interest. From a purely low-tension 
multiple-wire system, the undertaking has 
been extended till, from the point of view of 
generation and distribution, it is typical 
of the most modern in this branch of the 


electrical arts. Тһе original station at 
Dickinson Street contained two rows of 
vertical engines, driving by link belts a 


number of overtype bi-polar generators. To 
save space the dynamos were crowded under 
the rims of the engine fly-wheels, and jockey 
pulleys were employed to give the necessary 
grip on the belts. An accident occurred 


with one of these sets which cane- `-h + 
rom te 


wrecking the entire plant. One of the 
engines raced owing to a governor defect, 
the fly-wheel burst, and the fragments in 
their flight wrecked the wheel of a neighbour- 
ing engine. The engine room wall was 
broken open, and the steam mains feeding 
the engines were severed, admitting live 
steam into the station. ‘The most extra- 
ordinary feature of the accident was the 
absence of any fatality among the workmen, 
though the gangway between the engines 1s 
usually occupied by several men. Only 
four of these sets remain, but visitors to the 
plant wil appreciate the appalling effects 
of such an accident as that referred to. 
Gradually modern plant has been introduced, 
and the stage between the older belt-driven 
sets and the modern direct-coupled turbo- 
unit is filled by a number of heavy recipro- 
cating engines and generators which are still 
doing good service. 


Up-to-date Plant. 


The modern plant 1n this station includes 
two 3oooh.p. Parsons and two rrooh.p. Par- 
sons-Siemens turbo generators, the dynamo 
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end of which 1s arranged in two units coupled 
in series. Supply is given at доо volts for 
lighting апа power purposes on the three- 
wire system, the usual balancing transformers 
being employed between the outers and 
middle wire of the network. Adjoining the 
Dickinson Street plant is the Bloom Street 
station, containing four 3500h.p. sets, chiefly 
employed for the traction load. This plant 
was considered unique at the time of its 
erection as being one of the most compact 
for its output in the country. It will be 
noticed on visiting the station that the site is 
bounded upon two sides by the canal and 
on the other two sides by streets which place 
compulsory limits beyond which the designer 
of the station could not go. The generating 
sets are of the heavy reciprocating type, conse- 
quently only some r4,oooh.p. of plant could 
be put down on the available ground. Наа 
turbo-units of either the horizontal or vertical 
type been adopted, probably plant of double 
the capacity could have been put in, as in 
this event the boilers, which at present only 
occupy one floor, could have been accom- 
modated in two storeys. 
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Large Extensions. 

These two stations were found to be 
inadequate for the load anticipated at the 
time of their completion, and plans were 
completed for the erection of a high-tension 
station on the city outskirts. Ап initial 
instalment of 15,oooh.p. in three-phase plant 
was put down at Stuart Street, since supple- 
mented by a further r2,0ooh.p., and energy 
at 6500 volts was supplied to some twenty 
transformer stations in various parts of 
Greater Manchester. The plant in these 
sub-stations is decidedly interesting, as it 
comprises several forms of high- and low- 
tension switch-gear, and converting machinery. 
'The sub-station arrangements provide for the 
supply of current for lighting and traction, 
the respective loads being divided at the 
high-tension bus-bars. Ап examination 
should certainly be made of the chief points 
of interest in the distribution system. The 
Corporation's first electrical engineer, Mr. 
C. H. Wordingham, introduced a type of 
distribution pillar which helped to solve 
many of the difficult problems of cable- 
laying in a large city. The pillar is placed 
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А TYPICAL SUB-STATION OF THE MANCHESTER CORPORATION ELECTRIC SUPPLY SYSTEM. 


in the centre of a man-hole beneath the 
pavement, and acts as a concentrating point 
for cables emerging from all four sides of the 
man-hole. The sold system of cable- 
laying is chiefly employed for the distributors, 
and the bulk of the feeders are also laid in 
this manner, though a number of recent 
feeder cables have been drawn into fibre 
conduits.. Some idea of the extent of the 
area covered will be gathered from the fact 
that nearly 7oo miles of single conductor 
have been put down. 

In the matter of its street lighting Man- 
chester has looked ahead when laying its 
distributor cables, and we understand that 
something like twenty-two miles of arc light- 
ing mains were put down some time ago 
which have only just been brought into use. 
The supply of gas 15 in the hands of the 
Corporation, and has been mainly drawn 
upon for the city street lighting, "The chief 


electrical engineer, Mr. S. L. Pearce, how- 
ever, has pressed the claims of arc lighting 
in a very determined fashion, and has now 
extending the area of street 
rv elaborate 


succeejec in 
lightn arc lamps on a 

scale, Wie; mpleted it wii 
in the country 
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The capital expenditure of the undertaking 
to the 31st March last amounted to nearly 
£2,200,000, of which one million was 
required for the tramways undertaking. 


Electric Tramway System. 


The electric tram has now become so 
common that visitors to a large city from 
centres in which electric traction is in regular 
use will express little surprise, and probably 
evince little interest, in such an undertaking, 
on however large a scale. It will be of 
interest, however, to state that the Manchester 
tramway system undertaking operates 150 
miles of track, and has a route mileage of 86, 
there being about 500 single and double 
deck cars. ‘The overhead construction is 
mostly of the span-wire type, and the swivel 
trolley is employed. Current is supplied 
from the generating stations of the electricity 
department, as mentioned above, at the rate 
of r.49d. per unit. The traffic returns for 
four weeks in April, 1906, showed an aggre- 
gate of 52,815, or an increase of nearly 3000 
on the previous month. The renewal fund 


of the undertaking stands at a quarter of a 


si" on,and the tramways department supplies 
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#,50,000 a year to the relief of the rates. 
This is equivalent to a 3Àd. rate, and in 
addition the public secures the advantage of 
greatly reduced fares. With the old horse 
tram the average fare was 2d, but the 
electric service has reduced this figure to 
r.10d. Тһе number of journeys averages 
out for each person at something like 169 
per year, so that the diflerence in the fares 
represents a saving of 14/1 per person per 
annum. 


A Model Technical School. 
The Municipal School of Technology in 


Sackville Street 15 а model among the 
Technical ‘Training Institutions of the 


country, and should certainly be included 
among the sights of the city. It typifies in 
a very broad sense the class of instruction 
which is now open to the sons of the most 
humble Mancunian. A very wide range of 
subjects is dealt with, and, as might be 
expected in the centre of a great textile 
district, due prominence is given to this 


particular branch of industry. It must not 
be supposed, however, that the electrical 
engineering section is neglected ; in fact, this 
is In every way representative and adequate 
to meet the demands of the profession. ‘The 
electrical engineering laboratory is one of 
the most complete of its kind, and will 
be found to contain more individual types of 
electrical machinery than any other in the 
country. The buildings cover some 6400 
square yards, and are 6 stories in height. The 
architecture 1s inthe French Renaissance style, 
and the building forms an imposing addition 
to the many artistic structures of the city. 
The value of the school and its equipment, 
including the site, is set at some £ 300,000, 
and this in itself is indicative of the elaborate 
scale upon which the building has been 
planned. 


Electric Power in Lancashire. 

A huge industrial area such as Lancashire, 
and more especially East Lancashire, repre- 
sents would in these days of economic power 
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Exterior View of the Municipal School of Technology, Manchester. 
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generation and distribution be incomplete 
without some central installation forfurnishing 
electrical energy over a wide area. The 
undertaking of the Lancashire Electric Power 
Company is typical of a number of such 
systems now being rapidly developed in 
various parts of Great Britain. The slow- 
speed Corliss engine has been a great 
favourite for many years past in the majority 
of Lancashire cotton mills, and an almost 
natural desire has sprung up with mill owners 
to retain this type for engine of driving their 
textile machinery. The arrangement has 
tied up the engineering department of a mill 
to large fly-wheels and the rope drive, and 
although these are fairly satisfactory, they 
cannot be said to represent the ideal for 
the class of machinery to be driven. The 
electrical motor has opened up a vista of 
possibilities in the way of a new method for 
operating textile machinery, and judging by 
results the introduction of this class of drive 


is being conducted on very encouraging lines. 
As an instance, a customer of the Lancashire 
Electric Power Co. may be taken in the 
shape of the Acme Spinning Company at 
Pendlebury which operates a mill of some 
75,000 spindles entirely by electric power 
furnished by the company’s mains. 

It is a notable characteristic of the Lan- 
cashire engineer that he will stick to a good 
thing until he sees a better, and although 
he may adhere to comparatively ancient 
traditions for a long time, when he makes 
up his mind in favour of the new order of 
things he very quickly effects the change 
which will bring his methods quite up to 
date. ‘This statement may be said to apply 
in the case of the electric drive for textile 
machinery, and whereas mill owners were 
willing to experiment with a small dynamo 
driven off the main shafting for supplying 
light or a limited amount of power, they are 
now prepared either to install their own 
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This will now become a commen sight in Lancashire with electric power in bulk available. 


generating plant, or to take a supply from 
the mains of the power company. 

The Lancashire Electric Power Company 
in the design of its generating plant has 
selected a form of unit which is likely to 
favourably influence the securing of cus- 
tomers in the shape of mill owners and 
similar power users requiring practically 
constant speed. The steam turbine has 
been chosen in preference to the dynamo 
driven by a reciprocating engine, as by its 
use the undertakers can give an absolute 
gua.-ntee of an even turning moment at the 
generating end of the system. This type of 
plant also materially reduces the capital 
expenditure, and on that account admits the 
fixing of a lower charge to consumers. ‘The 


influe: :- -^ capital expenditure on the ulti- 
mats cut... of the power supply company 
15 2 very important one and e4wexcess in 
the arria ah "il ser thes 
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Several ot the early power companies were 
compelled to install ап expensive form of 


generator, and in addition were only per- 
mitted to lay underground transmission 
cables. ‘The cost of transmission is liable to 


become a heavy item when expensive cables 
have to be laid underground along fixed 
routes from which there 1з no deviation. 
Until the beginning of тоо the Board of 
Trade would not sanction the supply of 
electrical energy by overhead mains at extra 
high pressure, and this official embargo 
weighed heavily upon the power concerns. 
The Lancashire Electric. Power Company, 
however, was the first to take advantage of 
the new regulations by which this restriction 
was removed, and as a consequence has 
been enabled not only to supply electrical 
energy by overhead wires, but has also 
considerably reduced the cost of transmission 
by being able to follow private routes across 


юш with its lines. 
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Liverpool, Preston, &c. 
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gm the point of view of electrical 
interest, Liverpool 1s principally noted 
for its electric tramway system. In the his- 
tory of electrical affairs it also occupies an 
important place, in that the first overhead 
electric railway was put into operation here. 
This system has continued in service since 
its inception, and has practically been the 
model for many other similar kinds in all 
parts of the world. Liverpool itself has been 
comparatively forsaken by the electrical 
manufacturer, and within its immediate 
confines very few large establishments will 
be found. However, at no great distance 
from the city several large and important 
engineering works are in operation, and will 
well repay a visit by those interested in the 
production of up-to-date electrical apparatus, 


Electricity Supply. 

There is no need to inform our readers that 
Liverpool is a great port: this must already 
be well known the world over. In the 
matter of electricity supply it was very early 
in the field, and has extended on very 
ambitious lines from the very start. Supply 
commenced in 1883, and the original three- 
wire network has been extended for distribu- 


The undertaking is one 
placed great faith in the 
Willans’ engine, and seventy of these have 
been installed. The capacity of the stations 
under the control of the department is 
nearly 25,oookw., and this plant is distributed 
over twelve generating stations in different 
parts of the supply area. Consumers are 
supplied at either 230 or 460 volts from a 
three-wire network, and generation is under- 
taken at one or other of these pressures. 
The larger stations of the Corporation will 
be found to contain many interesting features ; 
and as the more recent of these have been 
fitted with turbo-generators, the comparison 
between them and the older high-speed 
reciprocating sets should prove very in- 
structive. The electricity department also 
furnishes power to the tramways, and this 
in some measure accounts for the somewhat 
large number of generating stations in the 
district. The price charged for lighting is 
3id. per unit up to 3000 units per quarter, 
and за. beyond. Power is given at the rate 
of 2d. per unit for the first 3000 units per 
quarter, and beyond this amount the charge 
is Id. per unit. The Corporation Tramways, 
which are of course the biggest customers 
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of the department, are supplied at the special 
rate of 1.07d. per unit. From published 
accounts of the undertaking, we find that 
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The Extension Plant is shown on the previous page. 


PUMPFIELDS STATION AS ORIGINALLY EQUIPPED, 


amounted to just over 5oooh.p. in the year 
mentioned. The net profit for this period 
also was nearly £45,000, while the total cost 
per unit did not exceed ‚814. for a total 
of nearly 30,000 units sold. In the matter 
of electric street lighting, the Corporation 
has been very conservative, despite the fact 
ois works are owned by a company. 
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There are only 19o public arc lamps, which 
isa very small number indeed for an area 
of nearly 15,000 acres and a population 
of some three-quarters of a million. The 
capital authorized for this comparatively 
gigantic undertaking was nearly two million 
pounds sterling, and almost one and three- 
quarter millions of this have already been 
expended. Both the feeders and distributors 
throughout the area are laid on the solid 
system, and this fact, combined with the 
uniform character of the plant in the gener- 
ating station, points to the disposition of 
the chief engineer to install practically 


a few years ago, when a number of electric 
tramway systems in the county were com- 
pleted. The arrangements make it possible 
to travel from Manchester to Liverpool by 
electric tramcar, with, of course, a number of 
changes, but with practically no break in the 
entire route. When a few lengths of line 
in Yorkshire are finished it will be possible 
to extend this journey from Liverpool to 
Bradford and Leeds, by way of Manchester, 
Oldham, Rochdale, and Halifax. This 
constitutes a record in electric traction 
enterprise, and has probably only one other 
equal in the kingdom, which is to be found 
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LISTER DRIVE STATION OF THE LIVERPCOL CORPORATION. 
Compare this with the two previous illustrations of Pumphfields Plant. 


standard apparatus in all parts of the under- 
taking. 


A Large Tramway System. 

The electric tramways are the third 
largest, from the point of view of track 
mileage, in the United Kingdom, the total 
length at present in operation being 104 
miles, though this number will be increased 
to 124 when the system is complete. 
An inter-communication system of the 
most elaborate kind, whereby Liverpool 
and its environs were coupled up to the prin- 
cipal towns in Manchester, was inaugurated 


in the Black Country around Birmingham, 
and the Staffordshire pottery districts. 


Overhead Electric Railway. 

The Liverpool Overhead Railway should 
be inspected because of its historical interest, 
although there is nothing particularly striking 
about its equipment. ‘The line commenced 
running early in 1893, and has been in suc- 
cessful operation ever since, and extensions 


have since been made which cv s total 
length of double track up to about У miles. 
The line is carried on steel coluna» «ich 
have a normal span of soft. anw :here are 
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no steep gradients. ‘The working conductor 
is midway between the running rails, the 
latter acting as the return conductors to the 
power house. The motors, of which there 
are two, are of 6oh.p. each, and they are 
placed at each end of the train, which is made 


up of two carriages, accommodating 114 
passengers. As originally equipped, the 


total distance, in which there are 17 stations, 
was run over in 32 minutes ; but a few years 
ago the rolling stock was remodelled, and 
the journey 1s now completed from end to 
епа in 20 minutes. An interesting develop- 
ment of the company’s operations is the 
supply of current to about 2} miles of 
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in 1903 from steam. The tunnel under the 
Mersey is one of the main connecting links 
between Liverpool and Birkenhead, and was 
usually preferred to the ferry service on 
account of its independence of the weather. 
Under steam conditions, however, travelling 
by the line was far from comfortable, and 
there 1s no doubt that people preferred to 
use the ferry-boat rather than pass even a few 
minutes in the smoke-laden atmosphere of 
the tunnel. For this reason the line did not 
meet with the patronage which its position 
deserved, and the directors decided upon 
electrification as the best means of restoring 
its popularity. In alittle over twelve months 


WIDNES AND RUNCORN ELECTRIC TRANSPORTER BRIDGE. 


This is the first Bridge of its kind in Great Britain. 


The Car holds зоо passengers and two vehicles, and is operated 


by motors supplied from a small Gas-driven Station, Crossing occupies 2} minutes, and costs 1d. for power, 


electric tramways adjoining the Seaforth end 
of its line, these tramways being operated by 
special arrangement with the local district 
council, ‘The power is generated at a single 
station containing about 4oooh.p. of plant, 
and in the case of the tramways it is stepped 
up by motor generators to tooo volts, trans- 
mitted to a sub-station, and transformed 
down again by оо volts for the trolley wire 
feeders. 


Ele ‘с beneath the Mersey. 

An interesting electric railway in this 
distre „s that ^"n by the Mersey. Railway 
Company, whi „, es a system converted 


the electrification was completed, and with 
the improved operating conditions, the hopes 
ofthe management have been realised. А 
steam plant of about 4oookw. was put down, 
and the dynamos are of the double-current 
type, furnishing both direct and alternating 
current from the same armature. ‘The trains 
are made up of five cars, the first and last of 
which are fitted with four rooh.p. motors, 
these being controlled on the multiple-unit 
system from the front of the train. The 
electro-pneumatic method of operation is 
employed, and 1t 1s certainly very interesting 
to witness the movements of the controller 
as it accelerates the train. The line is 45 


Views of Generating Plant, Line, and Rolling 
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miles long, and the total length of track is 
12 miles, A separate insulated conductor 
is laid down between the tracks for the 
negative current, and the third, or live, rail 
is placed just outside the running rails. 


Liverpool-Southport Electric Line, 
Another electric line in this district is that 
connecting Liverpool and Southport, this 
being an important stretch of route over 
which the Lancashire and Yorkshire Rail- 


the now common multiple-unit method in 
that the main current of the motors passes 
through the controller directly under the 
drivers hand, Heavy power cables ac- 
cordingly pass along the train from the 
motors at the rear to the driver’s cab, and 
the breaking of the arc, caused by passage 
from one set of contacts to the other, is 
made possible by a special blow-out device in 
the controller, which has given every satisfac- 
tion since the system was put into operation. 


INTERIOR OF HYDRO-ELECTRIC STATION OF NonrTH WALES POWER COMPANY, CONTAINING FOUR 550H.P, UNITS, 


‘arries annually a great number о! 


passe. siding in Southport, but domg 


business in Liverpool. The length of the 
line is 23 miles of double track, and the 
electrified section was opened early in 1904. 
The system adopted presents no particularly 
unique features, the power house containing 


{етк ^ e-phase high-voltage generators, 

which . nergy К transmission cables 

[^ ri verter s' ng the 
A. 
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Hydro-Electricity in Wales. 

While dealing with the Liverpool district 
mention may here be made of a hydro- 
electric plant in North Wales which is pro- 
bably unique from Great Britain’s point of 
view. In the Welsh mountains are a num- 
ber of lakes situated at a considerable height 
above sea-level, and recently steps have been 
taken to utilize the water from one of the 
largest of these for power purposes. ‘The 
lake in question is Llyn Llydaw, which is 
Over " long and about 350 yards in 
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width. It is also surrounded by a very 
extensive water-shed, which includes Mount 
Snowdon, the highest mountain in the British 
Isles. A pipe line has been carried down 
from this lake, and terminates in a power 
house which to American and Continental 
visitors, accustomed to the monster installa- 
tions of Niagara, St. Lawrence, the Rhine, 
and the Swiss and Italian Alps, will appear 
apparently insignificant. ‘The initial installa- 
tion consists of four turbo-generators of the 
duplex Pelton wheel type, each of which has 
an output of about 550 h.p. The generators 
are connected solid to the turbine shaft, 
which runs at 500 r.p.m., and needle-regulat- 
ing nozzles are fitted, which are controlled 
by hand on the outside of the turbine case. 
Three-phase current is generated at a pres- 
sure of 10,000 volts, which 15 transmitted by 
overhead wires to the principal points of 
utilization. This power line is one of the 
earliest of the overhead type installed in this 
country. "There is one length of 7] miles 
and another of 135 miles, and wood poles 
are used with porcelain insulators on iron 
pins. <A considerable power load is already 
assured by the quarries in the district, and 
it is anticipated, as a result of this initial 
experiment, that plants of a similar kind 
will shortly be erected in the district. 


Electric Tramways and Refuse. 


There are many large and important 
electric supply installations in Lancashire, 
and a number of these are dust destructor 
plants operating almost entirely from steam 
raised by burning refuse. A notable instance 
of this is the electric tramway system of the 
Preston Corporation in which the entire 
service of cars is run from refuse. It com- 
prises sixteen Meldrum cells in which the 
whole of the town’s refuse {© burned, and 
the heat from this raises steam which is 
piped across an open yard to the engine 
room of the generating station. The original 
service of cars was twenty per day, and these 
were supplied from a 300kw. unit running 
an average of seventeen hours a day. The 
maximum demand is about 4ookw., and the 
average throughout the day about 170kw., 
the total output per diem being 3000 units. 
The load factor is as much as forty-three 
per cent., but this 1s due to the level nature 
of the tramway routes. The lines are 
already being extended, and additional de- 
structor cells are going in to cope with the 
extra demand. 


Irish Electricity .$upply. 


As Liverpool is one of the main points 
of contact between England and lreland, 
reference may suitably be made at this 
juncture to the principal Irish electricity 
works. Singularly enough Ireland was the 
first country to witness the use on a practical 
scale of electric traction in the United 
Kingdom, a short line being run in the 
neighbourhood of Portrush. This is still in 
operation, though a number of modifications 
have been made since it was put down. 
Again, electricity supply was started at an 
early date in the island, and а number of 
the old one-phase stations are still in opera- 
tion. Dublin started on these lines in 1892 
but the main extensions made a few years 
ago were with three-phase plant, and it 1s 
now probably the largest wholly polyphase 
municipal system in the British Isles. The 
capacity of the present station 15 nearly 
soookw., and the generators are mostly of 
the slow-speed vertical type. The main 
feeders are lead covered, laid solid in iron 
troughing, the distributors being 4-core and 
concentric. The conversion of the genera- 
tion pressure to that of the network is by 
static transformers in sub-stations in the 
streets, the average capacity of these being 
rgokw. ‘There 15 a good show of arc lamps, 
nearly 500, these being run 22 in series from 
a high-pressure supply. Power is given from 
the three phases of a four-wire network, and 
lighting is tapped off as single-phase. The 
tramways in Dublin, which were also early 
in the field, are run by a company which 
supplies its energy from a separate station of 
some 4oookw. capacity. The system is very 
extensive, having nearly fifty miles of double 
track, and à good service of cars 1s given. 
There are almost зоо double-deckers in use, 
and during 1905 nearly fifty million pas- 
sengers were carried. The working costs 
were just over 43d. per car mile, and the 
average receipts about 834. per car w` 


The system started е Uv Ae ET 
has been very successful from we com- 
mencement, 


Belfast, which is the second largest Irish 
town, has only just modernized its tramway 
system, which was operated by a compan 
for many years. The Corporation . ^quired 


the system recently, and, отт 
electrically ^* | d mi wovember of 
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THREE 1000KW. STEAM GENERATORS IN STATION OF BELFAST CORPORATION. 


Installed to cope with the Tramway Load. 


system is in use. Energy is supplied from 
the Corporation electricity works, which were 
specially extended to cope with the increased 
traction load. The original plant at this 
station was put down for lighting purposes 
only, and, singularly enough, when supply 
commenced in 1895 horizontal double acting 
gas engines were installed driving a number 
of small generators by belt. ‘This policy was 
adopted because the gas-works were owned 
by the Corporation, and it was deemed 
expedient that the electricity department 
should become a good customer of the 
gas undertaking. The plant was, however, 
superseded by modern steam units, and has 
been extended on these lines ever since. 
The old lighting station had a capacity of 
3500kw., but the tramway load necessitated 
an extension of this, so that three roookw. 
generators were put in which could also 
serve the " ^ting load in addition to the 
tramways. e Westinghouse generators 
* : 


were arranged to run as compound and 
shunt machines. 


Water and Gas Plants. 


In the matter of prime movers Irish elec- 
tricity works are fully representative, as, in 
addition to steam plants, there are also 
stations operated by gas and water. At 
Limerick is а 4ooh.p. gas-producer station 
supplying continuous current to a three-wire 
network, while at Limavady, Macroom, and 
Kilarney small hydro-electric installations 
with supplementary steam plant are in 
service. Overhead cables have also been 
much favoured with the small plants in out- 
of-the-way districts. Considered as a whole, 
the electricity supply and electric tramways 
in Ireland are well established, and extensions 
are constantly being made which indicate 
that these undertakings are conducted on 
sound commercial lines. 


Glasgow and Edinburgh Districts. 
Re 


(GG has long been {famous in 
industrial annals as a great engineering 
centre. Its great shipyards have largely 
contributed to make it known, and they 
have attracted kindred industries, which 
have continued to grow, and now occupy a 
position unrivalled in the world. By some 
strange ruling fate the power requirements 
of this busy centre have for many years been 
met by steam. With the extraordinary 
records for expedition and economy of 
electric power before us, it is a matter for 
astonishment that the building of great ships 
should have been developed and conducted 
upon so large a scale with such inefficient 
mechanical aids. As in other parts of the 
country, British manufacturers. have come 
to a full realisation of the importance of 
utilising electricity at every possible point. 
So also on the Clyde side there 1s a move- 
ment on foot to install more modern 
apparatus with a minimum of delay. Space 
will not permit us to dwell even for a short 
time on the engineering triumphs which had 
their birth in the neighbourhood of Glasgow, 
the electrical undertakings now in process 
of development and in operation there 
claiming the more immediate attention of 
visitors. Glasgow did pioneer work with its 
electric tramways which has been emulated 
in all parts of the world, but which the 
average Scotsman will probably state with 
fitting emphasis has never yet been excelled. 


Corporation Electricity Department. 

In its electrical department also the 
Corporation has done some big things, and 
it is very rapidly bringing its extensive 
undertaking up to date, especially in the 
matter of its generating ‘plant. At this 
juncture we may appropriately give a few 
details in connection with this department. 
As with many of the early undertakings, 
supply commenced upon quite a small scale, 
and in 1893 a low-tension continuous 
current system was started with a three-wire 
network. The small Willans’ direct-coupled 
set, common to those days, was installed in 


considerable quantity, and the extension of 


the first few years witnessed the installation 
of many larger units driven by this world- 
famous engine. Our illustration об ы 


engine-room at Port Dundas admirably 
depicts the appearance of an engine of this 
class. No uniformity either in prime movers 
or dynamo electric machines was, however, 
preserved in the plant installed, and in 
passing down the engine-rooms at Port 
Dundas and St. Andrews Cross, the visitor 
need raise no complaint as to the diversity 
of the machinery presented for his inspection 
Until quite recently all the plant put down has 
been designed to supply current direct to the 
original scheme of the network, that is—gener- 
ation at the distributing pressure has been 
the order of the day. Wi:hin the last year, 
however, extensions with high-tension three- 
phase turbo generators have been carried 
out, and some large units of 3oookw. are 
now in position, and will shortly be in com- 
mission. ‘Through the courtesy of the chief 
engineer, Mr. W. W. Lackie, we are able to 
illustrate these machines, and it will be seen 
that they are of very imposing appearance 
and of exceptionally neat design. In the 
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view of the engine-room, which we give 
showing these machines, the steam chests 
of the earlier Willans’ engines will be notice- 
able, and the visitor to the plant will at once 
be struck by the very compact nature of 
the new sets in comparison with the old 
plant. In both these stations the switch- 
gear will be found to be very interesting, and 
a close inspection of its principal details will 
well repay the time expended. ‘The arrange- 
ment adopted admits of a very satisfactory 
spacing of the different panels, and also 
provides a convenient arrangement for con- 


brick and cement chambers. A low-tension 
turbo-generator has also been installed in 
this same station, and it is interesting in that 
it was one of the first machines in this 
country on which carbon brushes were used 
with satisfactory results. Тһе generators 
were designed with commutating poles having 
an independent magnetic circuit from that 
of the ordinary shunt poles, the windings of 
these special poles being connected in series 
with the armature. 

The undertaking has been remarkably 
successful since its inception, and a few 


LATEST ТҮРЕ or PLANT INSTALLED IN ST. ANDREW's CROSS STATION, GLASGOW. 
OUTPUT ERECTED ON ELEVATED FOUNDATION LEVEL WITH SWITCHBOARD GALLERY, 


necting the different sections together. The 
studded glass floor of the switch gallery 
should also be noticed as a special feature, 
and one which adequately protects the 
attendant without the necessity for rubber 
mats, over which a man could easily trip and 
fall against the gear. ‘The same gallery for 
the low-tension boards at St. Andrew's Cross 
is extended at a similar level to the panels 
controlling the new high-tension plant, and 
this gear is of the distance control type, the 
high-tension operations 5 ` Dow 
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TURBO-ALTERNATORS OF 3,000KW. 


figures to illustrate this may be- of interest. 
In 1903, ten years after the starting of the 
service, the maximum load was 94ookw. 
and an equivalent of 630,000 35-watt lamps 
was connected with the mains, or repre- 
senting approximately 2200kw. ‘The net 
profit for that year was just over £ 30,000, 


and the total costs were about #5: а. In 
1905 the equivalent load connected” was 
over 24 „©км., апи a Maximum of пе ау 
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THE MAIN GENERATING UNITS IN THE YOKER POWER HOUSE or THE CLYDE VALLEY ELECTRIC POWER COMPANY. 


the total costs per unit sold were .95d. for an 
average revenue of 2.46d. per unit. Nearly 
18,000kw. of plant is at present installed 
exclusive of the new turbo-units, which 
represent an additional capacity of over 
yoookw. ‘This latter statement clearly in- 
dicates the tendency of the time to install 
large units, and shows what an extraordinary 
reduction in floor space per kw. is possible 
with modern high-speed turbo-driven dynamo 
electric machinery. For a city the size of 
Glasgow, the electric street lighting is not as 
extensive as it might be, although 825 arcs 
make a very good advertisement for the 
electricity department. 


A Huge Tramway Power House. 


We have already referred to the Glasgow 
tramways, and the average electrical visitor 
will see little or nothing to interest him in 
the cars run by the Corporation, except 
perhaps the electro-magnetic track brakes. 
At the generating station, however, he will 
find plant of more than ordinary capacity, 
and at the present juncture certainly of very 
interesting design, especially » the type of 
engine driving the generators. At the time 
when the larg- of these sets was installed 

+ 


£ 


very considerable criticism | was levelled 
against the design of the American engines, 
but we do not purpose entering into this, as 
visitors to the station who have undertaken 
the design and construction of very large 
engines will have ample opportunity of com- 
paring both the lay-out, and the build and 
operating features of both the British and 
American types put down. There are four 
sets with a normal capacity of 4oooh.p., 
working up to an overload of soooh.p., 
operating at 75r.p.m. and direct coupled to 
three-phase alternators of 2sookw. The 
engines look positive monsters by the side 
of the generators, and may truly be said to 
represent the last word in reciprocating 
engines designed for modern electric power 
houses. ‘The observing visitor to the station 
will note the tremendous height of the 
buildings which are necessary to accommo- 
date these monsters, and when inspecting 
more recent stations equipped with turbo- 
generators of a practically identical capacity, 


the wisdom of adopting this latter form of 


machine will at once force itself prominently 

to the front. Without exaggeration, it may 

be stated that the space given to the con- 

densing plant for these huge engines would 

be adequate xd accommodate vertical turbo- 
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generators whose capacity would certainly 
not be below that of the slower moving and 
more bulky machines. The main switchgear 
in this station has been entirely remodelled 
and converted from an older design, which 
included inadequate air-brake switches, to 
the more recent electrically controlled type 
with motor-operated oil circuit brakers. We 
understand that the space at command 
required very careful planning for the new 
arrangement; but the principal difficulties 
have been successfully surmounted, and the 
risks incurred with the old-pattern gear 
from shock to the attendants have row 
practically been removed. ‘This great power 
plant, which 4s situated at Pinkston, was at 
the time of its erection one of the largest in 
the country, and its capacity of ro,oookw. 
Is even now a very high one for a power 
station with a purely tramway traction load. 
Some idea of the initial work entailed may 
be gathered from the fact that 5000 tons of 
material were removed for the foundations. 
The three-phase current is transmitted to 
five sub-stations fitted with rotary converter 
plant for the transformation of the initial 


energy to direct current for the trams; 
the largest of these sub-stations has a 


capacity of 3oookw. in 
converters. 


Sookw. rotary 


The Tramway System. 


The tramways themselves have been in 
operation since the autumn of 1898, and 
so rapidly was the work of conversion of the 
old system pushed forward that by the spring 
of 1901 the general inauguration of the 
completely equipped system took place. 
Just over 150 miles of single track comprise 
the system, which serves a population of one 
million persons. A number of important 
extensions have been undertaken, and when 
these are completed the tramways will 
measure nearly 200 miles of single track. 
A 16-hour service is given daily, and in 
r9o2 nearly 164 million passengers were 
carried, representing a mileage of practically 
thirteen million. The traffic receipts per car- 
mile for that year amounted to 11.66d. and 
the average working cost per car-mile did 
not exceed 5.30d. In 1905 almost 200 
million passengers were carried, and the 
working costs per car-mile were slightly 
reduced, namely, to 5.18d. Since 1902 an 
annual payment of £25,000 has been made 
to what is known as the common good, and 


2000kW. WESTINGHOUSE TURBO-UNITS IN THE MOTHERWELL STATION OF 
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INTERIOR OF McDONALD ROAD STATION OF THE EDINBURGH CORPORATION. 


at the present time the general reserve fund 
stands at nearly £ 25,000. 


Power on the Clydeside. 


In the immediate neighbourhood of 
Glasgow and the West of Scotland generally, 
there are a number of electricity works in 
operation which have been very successful 
since their inception. A power company 
has also started in the district, and is known 
as the Clyde Valley Electric Power Company, 
which is authorised to furnish power in. bulk 
on the Clyde-side. The company’s territory 
comprises some 750 square miles, within 
which is situated Glasgow and the small 
boroughs surrounding it. The company can 
only supply in these areas when asked to do 
so, At present it is giving a supply from two 
stations only, both these being situated on 
the banks of the Clyde. hey are equipped 
with 2c оку, turbo-generators which furnish 
three-phase current due 11,000 volts 
25 perica“, The main cables ал ш 
all laid unde: ‘round, and are arrangea .. 


duplicate to guard against possibilities of 
breakdown. No arrangements have been 
made to furnish direct current, the dis- 
tributing system being laid down for three- 


phase supply only. 


Electricity on the East Coast. 

The East Coast of Scotland is also the 
centre of many important electrical develop- 
ments, and already power supply companies 
have sprung up in several industrial districts. 
Most of the large towns on the East Coast 
are operating successful electricity supply 
stations, and in addition have an electric 
tram service. A glance at the geological 
map of Scotland might give the impression 
that its many hills and damp climate would 
offer some encouragement for the develop- 
ment of hydro electric stations. Up to 
the present, however, only a few com- 
paratively small installations have been put 
down, though several of these have been in 

service for many years. At Fort 
has a population of only 
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3000, there is a small water-power plant, 
and the British Aluminium Company has 
for several years obtained the energy for its 
electric furnaces from water plant, yielding 
about ro,oooh.p. 


Edinburgh and its Electric Supply. 


The Edinburgh Corporation was among the 
first of the municipal authorities to lay down 
plant, and in 1895 it commenced opera- 
tions with a combined continuous and alter- 
nating current system. Most of the old plant 
is still in commission, but a new station was 
built to cope with the increased demand, 
and was fitted with very much larger units 


Elec. ag (5 


streets. That noted thoroughfare Princess 
Street, which is said to be without rival 
in Europe, is lighted entirely by such lamps, 
and the effect at night is undoubtedly a 
striking testimony to the beauty and 
efficiency of electric street lighting. At 
present there are no electric tramways in the 
city, though a very good service is given by 
a cable car system which has been in 
operation for a great many years. There 
has been much talk of converting this to 
electric traction, but so far little or nothing 
has been done. The Kingsland Surface 
Contact Company made an offer to equip 
the section of the route, and operate it for 


POWER PLANT OF THE FIFE ELECTRIC POWER COMPANY AT BONNYBRIDGE. 


than those originally installed. Willans’ 
engines will be found to predominate 
amongst the prime movers used, no less 
than twenty-eight of these having been 
installed. The total plant capacity at present 
is nearly r3,0o0okw., and for the past four 
years the undertaking has made net profits 
varying from ten to twenty thousand pounds 
рег annum. Тһе maximum load of almost 
8sookw. was experienced in 1905, and of 
this there is 64ooh.p. in motors. Are 
lighting has been carried out on an extensive 
scale, and about rooo lamps of from t. 
fifteen amperes each illumin | 
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twelve months free of all costs to the Tram- 
ways Company, but at present we understand 
no advantage has been taken of this excellent 
suggestion. 


Glasgot?-London Underground 


. Telegraph Line. 


At this point we may fittingly give a few 
details of the underground telegraph line 
between Glasgow and London, which was 
put into operation as recently ,25 the 
beginning of ^. ..coent year. The great 

Xf this line and the fact that it 
of exposed 
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country, impressed upon the  post-office 
authorities the necessity for giving a 
telegraph service over an underground 
cable rather than by means of overhead 
wires. Several years ago the work of con- 
necting these two far-distant cities was 
commenced, and a lead-covered cable with 
paper-insulated conductors was laid in cast- 
iron pipes the four hundred odd miles 
intervening. A system of special manholes 
and pillar test boxes was carefully worked 


form of pump to which we have already 
referred in dealing with the post-office 
system in London. ‘The completion of this 
work must be regarded as a great triumph 
for British telegraph engineers. 

Another interesting telegraph work that 
we may mention at this juncture is the 
Murray printing system in use between 
Edinburgh and Glasgow. With this tele- 
grams are despatched from an ordinary 
typewriter which operates a perforator, the 
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THE PRINTER USED ON THE MURRAY TELEGRAPH SYSTEM BETWEEN EDINBURGH AND LONDON, 


out in connection with the line, and a very 
large number of these have been put down. 
The joints have been placed in lead sheaths 
with the end wiped on to the lead covering 
of the cable, and the insulation throughout 
the entire length is kept practically air- 
tight. А portable air-drying apparatus 15 
employed, in which the pump is driven by 
a small petrol motor. ‘This has proved in 
practice to be more efficient than the hand 


tape from which passes through a special 
transmitter, and the impulses from the line 
are arranged to operate special recorders 
and relays which actuate the printing 
mechanism, and type out the telegram 
without further human intervention. А 
speed of бо words per minute 15 
possible with the system, and its operation 
has proved to be satisfactory in every way 
since its inauguration. 
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Newcastle and District. 
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7 Tyneside is gradually changing its 

appearance, and by degrees is present- 
ingacleanerfacetotheworld. ‘Theterm “ New- 
castle " has been synonymous with coal ever 
since that dusky substance became a servant 
of man, consequently Newcastle always stood 
for grime and smoke amongst those who 
had never set foot in its splendid streets or 
rambled through its delightful denes. 
labours of this “сиу by the river" have 
impressed themselves upon human affairs 
the world over for many years past. Not 
only 15 Newcastle famous for its coal, it has 
taught the world how to use that commodity, 
and the world to-day 1s what it is on account 
of that teaching. Both on land and sea the 
pioneer efforts of Newcastle men have done 
great things. The world's railway systems 
were made possible through the genius of a 
“Geordie.” Similarly, the great triumphs of 
the shipping world are directly traceable to 
the zeal and enterprise of Newcastle ship- 
builders. With such an illustrious record in 
its industria] annals, this important centre 
may well lay claim to the distinction of 
pioneering the application of electric power 
on a large scale over a wide area. Ina 


The. 


district positively teeming with factories and 
engineering works, the magnitude of which 
is scarcely equalled anywhere in the world, 
one naturally looks in these progressive times 
for modern methods of doing things, and in 
the matter of electric power the expectations 
of the visitor will not be disappointed. 


Early Electric Supply. 


Electricity supply was commenced in the 
Newcastle district in 1890 by the Newcastle 
and District Electric Lighting Company, 
and although this undertaking has been 
practically eclipsed by a neighbouring con- 
cern, we may well give it the premier 
position in our reference to this important 
industrial centre. This company first started, 
like quite a number of English companies, 
with the one-phase system, but in its choice 
of a generating plant it effected a departure 
from the practice of the time by the adoption 
of turbo-generators. The conditions of the 
site greatly influenced this decision, as it was 
located on a hillside, and the boiler and 
engine rooms had to be practically arranged 
in steps to get them on the ground available. 


FORTH BANKS STATION OF NEWCASTLE AND District ELECTRIC LIGHTING COMPANY, CONTAINING EARLIEST 
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By the use of this type of generator 3oookw. 
of plant could be compressed into the com- 
paratively narrow space at command. ‘The 
original units were of 150kw., but extensions 
were made with 5ookw., sets, all of which 
supplied one-phase current at rooo volts 8o 
periods. ‘Two 4ookw. continuous-current 
generators were, however, installed to supply 
the power load in the district. 


Steam Turbine Power Stations. 


This station is situated at Forth Banks, 
and through the courtesy of the managing 
director and engineer, Mr. W. D. Hunter, 
we are enabled to give illustrations both of 
this plant and of the more recent stations 
erected by the company. In its extensions 
the company has rigidly adhered to the 
practice of installing steam turbines, and at 
Close Power Station, which was erected in 
1902, accommodation has been provided for 
12,000kw. of plant in units of this de- 
scription. Four sets, two of roookw. 
and two of r5ookw., have already been 
installed, each turbine driving two gener- 
ators, which supply the two sides of a 


INTERIOR OF CLosE Power STATION, NEWCA 
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three-wire system. The dynamos, which are 
of the continuous-current type, are fitted 
with compensating windings, which permit 
of a fixed brush position, and ensure prac- 
tically non-sparking at all loads. It is 
interesting to note that the use of these 
special windings permit the employment 
of carbon brushes on the commutators in 
spite of the high speed at which these 
operate, namely, 16-170or.p.m, The com- 
pany has two complete systems of mains, 
one furnished with alternating current from 
Forth Banks, and the other with continuous 
current from Close Power Station. The 
distributing network of the one-phase section 
is provided with sub-stations in the streets 
and also with transformers on consumer’s 
premises. ‘The progress of the undertaking 
has been very steady since the commence- 
ment, but within the last few years it has 
been exceptionally rapid. In r891: just over 
200,000 units were sold, and this figure 
steadily crept up until in 1898 it stood at just 
over three-quarters of a million. Between 
1899 and 1903 the figure rose to about two 
millions and a half, but by r9os this had 
been more than doubled, standing at five and 
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ENGINE ROOM CONTAINING CoNTINUOUS-CURRENT PLANT OF NEWCASTLE AND District ELECTRIC Lic HTING COMPANY, 
AT FoRTH BANKS. 


ahalf millions. ‘The company has a number 
of important power consumers on its mains, 
among which are several of the large ship- 
building concerns and some important daily 
newspapers. On the operating side the 
concern has been also very well managed. 
In rgor the total cost per unit was 1.63d. 
for a total number of units of 1,620,000. In 
1995, as we have stated above, the units sold 
had increased to five and а half millions, but 
the total costs were practically halved, stand- 
ing at o.85d. per unit. Considered as а 
whole, the undertaking is typical of what can 
be accomplished with a compact and econo- 
mical generating plant and sound business 
principles as the basis of operations. 


A Pioneer Power Concern. 


The other company operating on the 
Tyneside, and which we have above referred 
to as having eclipsed the pioneer concern, is 
the Newcastle-upon-Tyne Electric Supply 
Company, Ltd. which has within the last few 
years launched out on a very remarkable scale 
in the direction of power supply. Although ә 
number of companies with pr: 


jog-trot 


powers had been formed and were in opera- 
tion in other parts of the country, none o, 
these could point to such a remarkable 
development of its business as this particular 


concern. A full appreciation, however, of the 
facts of the case, and adequate financial 
backing, have brought this undertaking to 


the front, and placed it in a practically un- 
assallable position among such enterprises. 
The company started in quite a small way as 
a lighting concern, and commenced a supply 
in a month after the opening of the pioneer 
undertaking just described. Between 1890 
and тдоо business was conducted in a steady, 
fashion, and, being without the 
stinging-whip of competition, matters pro- 
gressed easily enough. The Newcastle and 
District Company was not a rival concern, as 
arrangements had been come to whereby the 
two undertakings divided the Newcastle dis- 
trict, taking respectively the western and 
eastern sections. In 1899 the company was 
spurred into activity by the action of th’ 
Walkes and Wallsend Gas Company, which 
obtained parliamentarv powers to furnish 
-ctricity as a supplement to its gas suppl 


.ewcastle district. An a»v- ENT! 
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was come to with this company to sell to it 
electric power in bulk at cost price, plus 6 per 
cent. on capital expenditure. Parliamentary 
powers were granted for this purpose, and 
engineering extensions on a very elaborate 
and up-to-date scale were undertaken. The 
old one-phase station in the heart of New- 
castle was scrapped, and one hundred 
thousand pounds written off, which was 
subsequently wiped out from revenue. Supply 
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North-Eastern Railway Company for oper- 
ating an electrified section of its suburban 
lines. This station was put down at Carville, 
and in its architecture no attempt was made 
at the customary solid massive construction 
common to large power stations. A steel 
building enclosed with corrugated iron was 
deemed adequate to house the plant, and the 
decision to adopt this plan not only reduced 
the capital expenditure, but also hastened 


SWITCH-GEAR, CARVILLE STATION, NEWCASTLE-UPON-TYNE ELECTRIC SuPPLy COMPANY. 


was then given from the Neptune Bank 
Station of the company, which had originally 
been put down by the Walker and Wallsend 
Gas Company, and was equipped with 
modern three-phase generators furnishing cur- 
rent at 5500 volts 4o cycles, the total output 
aggregating 8500h.p. This was, however, 
soon found to be inadequate, and in rgo2 
plans for a much larger station were com- 
pleted and  buildi;g operations pushed 
forward, mainly on account of an arrange- 
ment come to to meet the demand for * 


^ 


ё 


forward the time in which power supply was 
available. The station at present contains 
two 3oooh.p. and two 70ooh.p. turbo-alter- 
nators, the last-mentioned being at the time 
of their installation the largest units ever in- 
stalled, though they have since been eclipsed 
by ro,oooh.p. sets erected in other places. 
The switch-gear at this station will be found 
exceptionally interesting, and on its design 
considerable care has been expended to avoid 
anything in the nature of a fire from electrical 
causes, particularly as a very large amount of 
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zoooH.P, TuRBO-UNIT AS INSTALLED AT CARVILLE, NEWCASTLE. 
Two of these are installed, and when built were the largest units at the time in the country. 


power has to be controlled by 
panels. 

In the development of the commercial 
side of its undertaking this company has 
shown a foresight which certainly was deplor- 
ably lacking in the conduct of similar under- 
takings in this country. Ina comparatively 
short space of time it has grasped the 
principles upon which cheap power can be 
given, and has placed itself in a position to 
furnish this power with a minimum of delay 
and a maximum of efficiency and reliability. 
By installing very large units, which h reduced 
the initial capital expenditure to a very low 
figure, and are in turn highly economical, the 
company has initiated a system of supply 
which certainly at the present moment is 
without equal in this country. 


single 


North-Eastern Electric Railway. 


The North-Eastern Railway Company 15 
the largest consumer, and it takes current for 
the operation of its electrified suburban lines. 
which have a total route mileage of 35, and 
a track mileage of 8o. Direct current 15 
collected by sliding shoes from a third rail 
fed by five sub-stations, which are in turn 
supplied with energy from Carville station 
by 5500-volt, paper-insulated cables. There 
are sixty motor-cars and fifty trailers amongst 


the rolling stock, the motors averaging 
12sh.p. each. ‘The company also takes 


power for lighting, and has at present roo 


arc lamps, 20,009 incandescent lamps, and 
about тоо small motors furnished from the 
Its locomotive works at 
and carriage repair 


company's service. 


Gateshead, shops at 
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Sunderland. 
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3-phase Unit. 
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Blaydon, Heaton, and Percy Main, are also 
electrically equipped and lighted throughout. 
This arc-lighting is given from.low-tension 
three-phase mains, which are accordingly 
independent of such load variations as would 
prevail if the direct-current system were 
drawn upon. A number of tramways around 
Tyneside are also supplied from this system, 
and we understand that something like тоо 
million units per annum are furnished for 
this purpose. 

Many large industrial establishments also 
receive energy from the company's mains, 
the largest being Sir W. G. Armstrong, 
Whitworth, and Co., Ltd., which has 7000h.p. 
of induction motors installed. 


Extensive Power Developments. 


The company has not rested on the laurels 
it has achieved in the immediate neighbour- 
hood of Newcastle, but has absorbed neigh- 
bouring power concerns, and considerably 
extended its operations in the counties of 
Northumberland and Durham. At the 
present time the company has power to 
supply electric power over an area of 375 
Square miles, or the greater part of the 
Northumberland coalfield north and east of 
Newcastle. It also has acquired the pro- 
visional orders of five district councils to 
whom it can furnish energy in bulk, and in 
whose area also it may supply all the large 
power customers, In addition, an interest 
has been acquired in the Priestman Power 
Company with the object of utilizing the 
surplus heat from specially constructed coke 
ovens for electrical purposes. To compress 
into a few lines the remarkable development 
of this company is practically an impos- 
sibility. It has, however, accomplished 
more in a little time than any other similar 
concern in the country, and it is probable 
that the engineers responsible for this extra- 
ordinary expansion will also be identified 
at no distant date with other equally 
ambitious schemes in the other great indus- 
trial centres of this country. In this con- 
nection, we may fittingly refer to Mr. C. H. 
Merz, whose indomitable perseverance and 
remarkable personality have mainly con- 
tributed to the successful outcome of the 
operations outlined above. 


Sunderland Electric Power. 


Another important elect 


ricity-sg 
taking within touch rer 
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the Sunderland Corporation, which affords 
another instance of the satisfactory results 
obtainable from a full appreciation of the 
advantages of electric power, and the speedy 
provision of faciliues whereby it may become 
available at a cheap rate. In the develop- 
ment of the power supply department of its 
undertaking, the Sunderland Corporation is 
as far ahead of the average municipal elec- 
tricity works as the enterprising power com- 
pany to which we have just referred is to the 
ordinary concern of that ilk. Under the 
sound engineering guidance of Mr. J. F. C. 
Snell, M.1.C.E., this department of the Cor- 
poration has been raised to a highly remunera- 
tive level, a task which has been rendered all 
the more difficult because the original plant 
was designed for lighting purposes only, and 
on quite a modest scale. This is clearly 
evident from the fact that in 1895, when 
supply commenced, only about £10,000 
had been expended upon the undertaking. 
In 1905 this sum reached the substantial 
figure of over £300,000, and the number of 
consumers had increased from 95 to тоді. 


The Electric Tramways in Sunderland. 


A very substantial customer is the Cor- 
poration tramway system, which comprises 
some thirty miles of track, mostly double 
line. The generating plant has an aggregate 
capacity of 53ookw., the later units installed 
being of the three-phase type for the supply 
of energy to a number of sub-stations in the 
outlying districts. The Corporation has 
succeeded in securing a number of large 
consumers, such as the North-Eastern Marine 
Engineering Company, Sunderland Ship- 
building Company, the River Weir Commis- 
sioners, the Weir Mouth Foundry Company, 
and a number of others. Several of these 
customers have special sub-stations erected 
on their premises. The day load at the 
power station varies from just under 3cokw. 
to 255okw., the lowest point in the curve 
during the daytime being reached at noon, 
when the load falls to about r2ookw. The 
load factor averages nearly twenty-two per 
cent., and it will, of course, rise very rapidly 
with the increase in the number of large 
power companies. 
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3700H.v. TRIPLE-EXPANSION ENCINE, AND 2COOKW. GENERATOR, IN TRACTION PowER STATION ОР 
NEWCASTLE CORPORATION, 


are at present the most important in the 
kingdom, and deserve special attention at 
our bands. The Newcastle Corporation 
tramways are also important, because they 
serve an extensive industrial district with a 
population of over a quarter of a million. 
The system was installed and in operation 
some time before the Newcastle-on- Tyne 
Electric Supply Company was in a position 
to furnish power in bulk; otherwise we do 
not doubt that some arrangement would 
have been come to with this concern for the 
supply of the necessary energy to operate 
the trams: but as it was, the Corporation put 
down its own station, which contains several 
very imposing generating units. Among 
these is a 3700h.p. triple-expansion engine 
coupled to a zoookw. Westinghouse generator. 
The adoption of this style of unit gives the 
visitor some idea of the age of the tramway 
system, as, had it been put down recently, 
turbo-generators would doubtless have been 
installed in cas tion of a separate 
plant. The total « of this tramway 
station is nearly ro, 6 Station® 

generating units indicatihystatio, "^ sai, 
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tramway system. There are fifty miles of 
single track, some stretches of which pass 
through hilly districts, as the maximum 
gradient is 1 in 9. About 200 single and 
double deck cars are employed, and a 
through service of cars has been arranged 
with the neighbouring Tyneside Tramway 
Company. Previous to an amicable settle- 
ment for running powers, a lengthy con- 
troversy between the Corporation and the 
company took place, but the former decided 
to make certain concessions which practically 
cleared up the situation. ‘The establishment 
of the through service has, of course, resulted 
in a greater convenience to the public, as 
is usually the case when adjoining tramway 
systems under separate control arrange in 
mutual interests for running powers, In 
1905 about 43 million passengers were 
carried by the service, and some 4] million 
car miles were run. ‘The cost per car mile 
amounted to a fraction over sevenpence, and 
the revenue stood at practically тоў. per 
car mile. Two hundred public arc lamps are 
also supplied from the same system, these 
t along the lines of route. 


Leeds and Yorkshire 


District. 


>? 


Pour is the largest county in the 
British Isles, and probably one of the 
most active, both from the industrial and agri- 
cultural points of view. ‘That portion known 
as the West Riding is given up to industry 
and manufacture in a very marked degree. 
An area which embraces such world-famous 
towns as Leeds, Sheffield, Bradford, Halifax, 
and Huddersfield can well be imagined to 
require a very considerable amount of power. 
iver since the great steel, iron, and woollen 
industries, which have been fostered in this 
corner of Great Britain, begin to make their 
influence felt upon the markets of the world, 
steam has been a faithful, if grimy, servant 
of the manufacturer. It is not surprising, 
therefore, on passing through these districts, 
to find the country-side a positive labyrinth 
of chimneys, and the atmosphere murky 
with smoke and steam. At this juncture, 
however, it may truly be said that the “old 
order of things changeth and giveth place to 


the new." For many years clectric-light 
stations have been in operation throughout 
this vast area, but only within the last few 
have the great captains of industry turned 
their attention to electric The 
influences of this new agent are alreadv 
noticeable, and before many years have 
clapsed we may expect to see the chimneys 
demolished and a smokeless and consider- 
ably clearer atmosphere in all this busy 
district. 


powe Es 


Leeds Electricity Supply- 

Leeds is the largest city in this hive of 
industry. It has a population of nearly half 
a million, and contains many large engineer- 
ing works and textile factories. ‘Ihe interest 
of the electrical visitor almost naturally 


centres in the supply station, and the under- 
taking which provides the city with light and 
power will certainly be found of more than 
ordinary interest. 


The initial station was 
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laid down in 1892, and a supply on the one- 
phase system was given early in 1863. In 
accordance with the practice of the time, the 
generating plant was rope-driven from slow- 
speed horizontal engines, which naturally 
occupied a considerable amount of floor 
space. These sets did yeoman service, but 
since have been superseded by more modern 
high-speed, and certainly more compact, 
units. The system has also been gradually 
changed over to two-phase. One or two of 
the old rope-driven sets are still in 
commission, and an inspection of them 
should certainly prove of interest. — The 
plant recently installed is accommodated in 
two engine rooms, one of which is filled with 
eleven units of comparatively small size. 
The second one contains four larger engines, 
each of 24ооћ.р. driving r5ookw. alternators. 
‘These engines are of the triple-expansion, 
enclosed type with forced lubrication, running 
at 200 revolutions per minute. The alter- 
nators furnish two-phase current at 2200 
volts on each phase. The magnet fly-wheel 
is 13. біп. in diameter, and weighs complete 
28 tons, and an 8kw. dynamo on the shaft 
of each generator furnishes the necessary 
exciting current. The most interesting 
feature of this station 15 the switchgear. 
This was built by Messrs. Ferranti, Ltd., on 
their famous cellular system. — The installa- 
tion їп the Leeds Electricity Works is one of 
the most complete of its kind, and typifies 
the compact type of construction which 1s 
possible with this class of gear. The panels 
controlling the dynamos are built into one 
wall, on the back of which the feeder board 
is also erected, this arrangement making it 
possible to connect the two boards within a 
minimum of space. The gearinthenew engine 
room, which contains the larger sets, is 
coupled to the switchboard in the older 
engine room by cables carried in а special 
culvert, and supported on wall brackets, 
carried on iron pillars. This culvert 1s 
extended into the street some 350 yards, 
and is 1110. wide by 3ft. high, its capacity 
being 200 cables. Needless to say, modern 
coal-conveying plant is installed at the 
station, and the Corporation also own a 
number of canal lighters for the conveyance 
at the coal. The chief engineer to the 

Corporation Electric Lighting Department is 
Mr. Harold H, Dic kinson, A. M.I.C.E., and 
we are indebted to п т the particulars 
given, and also for the illus en T, x» 
reproduce of the large sets. 


City Electric Tramways. 

The City Corporation operate a very com- 
plete system of electric tramways, which was 
the first of its kind to be run on an extensive 
scale in this country. ‘There are some forty- 
three miles of double track and five miles of 
single track laid on concrete with Thermit 
joints. ‘The maximum gradient ISP T 
and the sharpest curve to be negotiated 1s of 

35ft. radius. А total of 670 " double-deck 
cars are in use, and the entire e system 15 very 
popular with the citizens ; this 18 exemplified 
by the fact that in 19or about forty million 
passengers were carred, and in 1905 this 
number had increased to sixty-four million. 
The total receipts have also doubled in the 
some period, likewise the gross profit on the 
undertaking. The net profit has been more 
than doubled, being in 1905 455,000 ; while 
the cost per unit "has been halved, it now 
standing at .306d. This system is supplied 
with energy from a separate station con- 
taining some 70ooh.p. of plant, the main 
units of which are of the horizontal medium- 
speed type. The Tramways Committee 15, 
however, evidently of a progressive turn of 
mind, and the more recent extensions include 


2000KW, TURBO-UNIT IN YORKSHIRE ELECTRIC POWER 
COMPANY'S STATION, 
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turbo-generators. It is interest- 
ing to note that very elaborate 
boosting arrangements are pro- 
vided with a view to preventing 
electrolysis, the boosting plant 
including one 2000-ampere nega- 
tive booster, two 450-ampere, 
and three 350-ampere positive 
and negative boosters, and one 
r6o-ampere positive booster. 


Electric Power in Bulk. 


So large an industrial area as 
the West Riding of Yorkshire 
is at once suited to the opera- 
tion of an electricity-supply 
company furnishing energy in 
bulk over a wide area. The 
Yorkshire Electric Power Com- 
pany obtained parliamentary 
powers in 1901 for this purpose, 
and secured an area of some 
1900 square miles, constituting 
one of the most important manu- 
facturing districts in. England. 
The company estimate that 
within this area a total of about 
three million h.p. of steam 
engines are in use. A number 
of the principal towns within 
the area a'ready have large 
electricity works, but the exist- 
ence of these has in no way 
prevented the entrance of the 
company, which has come to a 
satisfactory basis of agreement. 

These arrangements impose 
certain limitations on the opera- 
tions of the company in some 
districts, but as a general rule they are author- 
ised to supply large power-users, and also 
railways, and holders of provisional lighting 
and tramway orders. They already have in 
operation their first generating station situated 
some nine miles from Leeds, a site adjoining 
the railway and canal having been selected. 
An elaborate arrangement of buildings has 
been avoided with a view to reducing the 
capital cost per kilowatt, and also because 
such expenditure would practically amount to 
extravagance. Provision has been made for 
a total capacity of some бо,оооћ.р. on this 
one site, the units adopted being of the 
vertical turbine type. The present engine 
room contains plant of rr,oooh.p. capacity 
in three units of some 37ooh.p. each 
Through the courtesy of the sme 
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EXTERIOR OF THORNHILL PowER HOUSE OF YORKSHIRE ELECTRIC 


PowER COMPANY. 


engineer, Mr. W. B. Woodhouse, we are 
able to present illustrations of the plant. 
The vertical turbo-generators save a consider- 
able amount of floor space, and permit of the 
use of a very small building. The rotating 
parts of the sets are carried by a hydraulic 
footstep bearing supplied with water at 
4oolb. pressure, this being furnished by 
three-throw motor driven pumps. ‘The sets 
operate at rooo r.p.m., and are controlled by 
a centrifugal governor acting upon an 
electrical governor, which opens or closes 
small valves leading to the steam nozzles, in 
accordance with variations of load. Three- 
phase alternating, current at 10,000 volt 
pressure 15 gener 1 m these machines, and 
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EXCITERS AND TURBO-ALTERNATORS IN POWER HOUSE OF YORKSHIRE 
ELECTRIC POWER COMPANY. 


cables are laid underground in earthenware 
ducts for some distance from the station 
until the main converging point is reached, at 
which the cables are enclosed in wooden 
troughs. The conductors are three core, 
paper insulated, lead covered and armoured, 
and are run in duplicate to the main sub- 
stations. -Thè principal towns containing 
the main customers of the company are 
widely scattered, and special arrangements 


for the distribution of energy had to be 
made. Two pressures have been adopted, 


namely 2000 and доо volts, the former 
pressure being mostly utilised in small 
districts, and 1n such cases it 1s transformed 
on the consumers’ premis. * to доо volts. If, 
however, more than . is needed bv 
any power user, the tra... Uam 

out direct from 10,000 tu 4c 
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company does not encourage 
the use of direct current, parti- 
cularly in textile mills, conse- 
quently it only furnishes one 
and three-phase energy to its 
customers. The preliminary 
operations of the company have 
so far been very encouraging, 
and it has prospects in view of 
considerable extensions at an 
early date. We are informed 
that the increased output from 
textile machinery due to the 
conversion from steam to elec- 
tric driving has been noticeable 
in almost every case, and 
amounts to from r5 to 25 per 
cent. The company is also 
empowered to furnish energy 
for lighting purposes to districts 
owning provisional lighting 
orders. In the majority of 
cases the order is retained by 
the District Council, which 
finds the necessary capital for 
the underground mains and 
which are supplied from the 
company's sub-station. 


Bradford's Electric Trams, 

The city of Bradford 15 also 
the centre of an area mostly 
given up to woollen and textile 
manufactures, and a very im- 
portant iron trade. Quite a 
number of the larger works 
contain electrical generating 
plant furnishing energy for both 
lighting and power, while the majority of the 
textile mills are fitted throughout for electric 
lighting supplied from a dynamo driven off the 
main shafting. Bradford is one of those towns 
in which electric street traction appears at its 
best. The busiest centre lies at the bottom 
of a deep valley, and the town surrounding 
it is built on a number of steep hills. ‘The 
main streets present quite considerable 
gradients which can only be satisfactorily 
negotiated by electric trams, and a system 
has been in operation there for many years 
with great success. ‘lhe original cars were 
operated by steam, but these were both 
noisy and dirty, and very costly to operate. 
The Corporation has charge of the tramways 
undertaking, which comprises forty-two miles 

‘double and thirteen miles of single track. 
zd 00 gradient is rin 9,8, which 
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will give a very good idea of the nature of 
the roads in the district. There are 240 
single-truck double-deck cars, 190 of which 
are fitted with top covers, a species of 
comfort which has come into existence in 
these northern districts on account of the 
severity of the weather experienced in the 
winter months. ‘The trams are exceptionally 
well patronised, and have become more 
popular as the system has been extended. 
The number of passengers carried has in- 
creased some seven times in five years, the 
total in 1905 being a matter of about forty- 
eight millions. ‘The receipts also have gone 
up from £33,000 to £230,000 in the same 
period, and the net profit, exclusive of 
depreciation, now stands at the handsome 
figure of £16,000. ‘lhe costs per car mile 
have been reduced from nearly тта. to 74d., 
and the total capital expenditure is in the 
neighbourhood of £880,090. 


Light and Power in Bradford. 


The Corporation also owns a very large 
electricity supply undertaking, which has 
been in operation since 1889. It was 
originally started as a three-wire system 


supplied from a number of small bi-polar 
generators in an old station which 1s still 
in use. In 1897 larger works were built, 
and have been extended until they now 
represent a capacity of 87ookw. Willans’ 
engines have been largely commissioned as 
prime movers, no less than nineteen of this 
type being installed. The later and larger 
sets have, however, been driven by heavy 
cross compound vertical engines. A battery 
of accumulators of 270 cells 1s also installed, 
with a normal output of +1ookw. hours, and 
a maximum discharge rate of 1000 amperes. 
We are informed that 2200 consumers are 
on the mains, and the maximum load in 
1905 reached бдооку. At the present time 
1300 motors are supplied with energy at 
power rates, the total horse-power of these 
beinz 6200. Out of a total of fifteen million 
units generated in 1905, fourteen million 
were sold, the total revenue being £96,000. 
The coal bill for that year was nearly 
£13,500. Тһе price of gas is very low— 
23. rd. per thousand—and incandescent gas 
lamps are mostly used for strect lighting, so 
this accounts for the comparatively few arc 
lamps to b2 seen in the streets, there being 
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H.T. CoNTiNUvOUS-CURRENT SUB-STATION OF HULL CORPORATION, 


only fifty-three of the open type, which are 
run four and nine in series from the dis- 
tributing network. A charge of ie. тоя, 
per annum is made for these lamps. 


The Halifax District. 


Another important town in the West 
Riding is Halifax, the name of which must 
be very well known in all parts of the world. 
As еапу as 1894 electricity works were 
opened here on the one-phase system, but 
this has gradually been changed over to 
direct current three wire, although the bulk 
of the generating plant is of the three- 
phase alternating current type The station 
contains nine generating units aggregating 
nearly soookw., and also furnishes energy 
for the electric trams. This is supplied by 
two turbo-generators which run in conjunction 
with the sub-station plant. The undertaking 
has been conducted on a very profitable 
basis almost from the outset, and since тоот 
the net annual profit has been between 
4,4000 and £5000. The tramways operate 
through an exceedingly hilly district, the 
gradients being probably the most si {e ^ 
any in the county. 


At Sheffield. 

The second largest centre of industrial im- 
portance in Yorkshire is the Sheffield district, 
the mere mention of which will be sufficient 
to excite the interest of visitors. Sheffield is 
a name known throughout the world, and 
certain it is that its products can be found in 
all the known quarters of the globe. Like 
most of the northern factory towns it 1s 
enveloped in a constant cloud of smoke and 
murky mist, which can be seen for many 
miles when approaching the place by train. 
To enumerate one quarter of the industrial 
establishments operating within the area of 
Sheffield would require the pages of a bulky 
volume; consequently we must content our- 
selves with referring briefly to the main 
items of interest in the district. 


An Early Municipal Station. 

The municipal electricity works are 
certainly worthy a visit, as they were the 
scene of some of the earliest experiments in 
electric lighting in this country. The original 
undertaking was run by a company which 

~ however, bought out by the Corporation 

The old plant consisted of moderate- 
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speed vertical engines driving by ropes a 
number of Mordey one-phase alternators and 
Brush arc lighters. The one-phase plant has, 
however, been gradually removed andreplaced 
by units of the two-phase type, the original 
periodicity of 100 being also reduced to 50. 
This change was made with a view to 
encouraging a power load, as satisfactory 
one-phase motors were not available at the 
time the alteration was made. The old 
station in Commercial Street has gradually 
been filled up, and as it was built upon a 
restricted site within the city limits, extensions 
were most difficult and expensive, conse- 
quently a new station on the borders of the 
area was decided upon as the most suitable 
method of providing extra plant. The old 
station contains some 4440kw. of plant, 
which is furnished by eight units of various 
capacity. The new station, however, affords 
a very striking contrast in that 35ookw. of 
energy is derived from only two units of the 
turbine pattern. The main feeders are con- 
centric, lead-covered, jute and paper insu- 
lated, and are either drawn into cast-iron 
pipes, or laid solid, or armoured direct in the 


ground. Sixty miles of feeders have been 
laid, and some eighty miles of distributors. 
Throughout the district sixty-four sub-stations 
are scattered, the total capacity of these repre- 
senting nearly 10,oookw. of static trans- 
formers; thirty of these stations are above 
ground. ‘The policy of the Corporation in 
providing for a power load has been amply 
justified by results, as the following figures 
show. In 1900 only 22oh.p. in motors was 
connected, but in the six following years 
these figures were increased respectively to 
300, 527, 1104, 2500, 4000, and 5000. This 
represents a very remarkable development in 
so short a time, and we understand is the 
more or less direct result of a hiring-out 
system, which has been found both popular 
and successful. The combined plants have 
now been running about sixteen hours 
a day for twenty months, and during the 
six months of heaviest demand the load 
factor averaged 65 per cent. The coal 
consumption also has averaged 3.210. per 
unit at the switchboard, and the steam 
per kw. at two-thirds 
t full load. 


consumption 22.5lb. 
load, and r9.slb. a 
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Н.Т. Continuous-current Supply. 


Mention may be made at this juncture of 
a very interesting electrical undertaking in 
Yorkshire which is run by the Hull Corpora- 
tion. This installation is one of the few 
operating on the high-tension continuous- 
current system in this country. It 1s, in 
fact, the largest installation of this particular 
class of plant. The capacity of the present 
station is 6oookw., most of the generators 


bein: of sookw. output. The more recent 
generators have been fitted with com- 


mutating poles, by means of which fixed lead 
1s obtained, and the amount of attention to 
the brush gear considerably reduced. 

The system is operated on what is now 
known in this country as the “ Oxford 
System," so designated because the frst 
plant of this kind was installed at Oxford 
(and is still in successful operation there). 
The arrangements provide for the generation 
of continuous current at high pressure, and 
its transmission to a number of sub-stations 
in which transformation takes place through 
the medium of motor transformers to the 
distributing pressure. ‘The special feature 
of the method adopted lies in the fact that 
all the rotating machinery in the sub-stations 
is controlled entirely from the main switch- 
board of the central power-house. No 
attention whatever is given to the sub-station 
transformers other than that of the unskilled 
labour necessary to keep them clean. There 
15 no man in attendance during a shift, nor 
is his presence in any way needed. Each 
transformer at the sub-stations has a separate 
concentric feeder, and 1s controlled by а 
separate panel on the generator switchboard. 
This panel contains. а double-pole switch 
with special horn breaks, a pair of maximum 
cut-outs, a series rheostat, a starting rheostat, 
a voltmeter switch, and what is known as 

“firing” switch, to be referred to later. 

The low-tension supply from the station 
to the networks in the immediate vicinity 
needs little comment, most of it being of 
standard type, all the feeders being controlled 
by ordinary traction cut-outs. The capacity 
of the sub-stations varies from 4ookw. to 
t2ookw., “апа as an evidence that quite 
ordinary buildings can be utilised for the 
housing of these rotary transformers, one 
of the sub-stations has been built in the 
arch of a railway bridg2 — The Dagger 


Lane sub-station was originally the pioneer 


steam station in Hull, and was openeg 
1893, but on the completion of 4 
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generating works at Sculcoates Lane, the . 
steam plant was entirely displaced by trans- - 
formers, and the capacity of that station 
thereby doubled. 


Both the multi-polar and bi-polar trans- 
formers run in a pair of bearings lubricated 
by rings and forced lubrication, the pumps 
for the latter being actuated by a small 
eccentric on the armature spindle, and never 
since the commencement of the supply has 
any trouble ever been experienced with these 
bearings. 

The general principle embodied in these 
transformers is that of а double-wound 
armature and shunt field, the shunt being 
excited from the low-tension winding of the 
transformer. In addition to this there is a 
small series field starting coil, which when 
the machine reaches a predetermined speed 
is automatically short-circuited by a simple 
switch. ‘This switch comprises the whole of 
the high-tension apparatus at the sub-station, 
with the exception of the transformer itself, 
the high-tension feeder mains coming direct 
to itand from thence to the transformer. On 
the low-tension side of the transformer the 
current is taken away za a long-distance 
switch. This switch, which is of rather a 
special design, embodies a maximum and 
reverse Current circuit breaker, and at the 
same time, by means of the fring switch at 
the generating station mentioned previously, 
it can be alternately closed and opened. ‘To 
do this the pilot wires on their way up to the 
generating station pass through a small pot 
magnet coil on the switch, and the action of 
short-circuiting them at the generating station 
alternately opens and closes the switch. The 
low-tension transformer cables then pass on 
to a low-tension distributing board from 
which any transformer can be coupled to any 
low-tension feeder. 


The distributing network in Hull needs 
little comment, and consists principally of a 
fibrous lead-covered and armoured direct 
system, covering an area of approximately 
twelve square miles. The total amount of 
cable of various types laid 15 something like 
160 miles. 

Through the courtesy ofthe City Electrical 
Engineer, Mr. Н. Bell, we are enabled to 
give these details and also the illustrations, 
and we take this opportunity of expressing our 


indebtedness to him for his kind co-operation 


prompt response to our request for 


Representative 


British 


Firms and their Products. 
De 


Introduction. 
<^ 


HE electrical manufac- 
turing interests of 
Great Britain are 
rapidly on the 
increase, and are 
giving a stability to 
the industry which 

will materially raise its status amongst the 

great productive enterprises of this country. 

We have in our midst large works 

specially built for turning ^ut electncal 

plant of every description, and these con- 
tain special departments, almost works 
in themselves, in which the manufacture 
of certain particular pieces of apparatus 
is carried. out on comprehensive lines. 
At the present time none of the manu- 
facturing houses are of abnormal size— 
except perhaps in one or two cases 
there is a tendency to establish comparatively 
small separate works which are giwen up 
entirely to the production of but one or two 
electrical specialities. ‘The heavier machinery 
branches are becoming the special care of 
the larger concerns, which by reason of the 
greater extent of their shops are able to 
undertake the manufacture of this class of 
apparatus. Some of these were put down 
with the ostensible idea of manufacturing 
almost everything electrical, but the presence 
in the country of many smaller works which 
have specialised in the lighter articles, and 
are consequently able to produce at a 


cheaper rate, has prevented the full realiza-, 


tion of these plans. The most 
outcome has been that the mec 


Hn 


and 


undertakings bave continued to flourish, 
while the bigger concerns, in adjusting 
themselves to conditions more or less of 
their own creating, have confined their 
attention to apparatus which could not 
possibly be handled in any but the largest 
shops. The adjustment which this state 
of affairs has brought about seems to be 
generally acceptable to all parties, and at the 
present time considerable activity prevails 
throughout the country in both the large 
and small works. 

The growth of electrical manufacture in 
this country during the past ten years has 
been little short of remarkable. It has, 
moreover, progressed comparatively steadily, 
and there are few signs of anything in the 
shape of a boom. For instance, in the year 
1896 (according to Garcke’s Manual of 
Electrical Undertakings, 1906), there were 
twenty-four manufacturing establishments 
with a total capital of £6,600,000. 

By the year 1900 the number of works 
had increased to 135, and the total capital 
involved amounted to Z21,;09,000. For 
the year 1906 the figures stand respectively 
at 290 and #£,40,320,000. 

The industry has, of course, passed 
through troubled waters, but no difficulties 
of the kind experienced within the first ten 
years of development have been encountered 
since 1896. The rate of progress has been 
all too slow for certain branches of the 
industry, but the steady growth was pro- 
ductive of strength and stability, and tended 
to give homoge: ету to the whole. In the 


matter of productive methods, British electri- 
' engineers are well to the front, and 
a fair way to keep so. 
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ELECTRICAL MANUFACTURE IN LONDON. 
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Electric Cable Manufacture. 
Johnson © Phillips, Ltd. 


pr ORDERS the largest and certainly the 

most interesting electrical engineering 
works near London is that of Messrs. John- 
son & Phillips, Ltd., established in 1875 
for the manufacture of cable making 
machinery and electrical plant of every de- 
scription. They were in fact one of the 
earliest firms to manufacture electrical plant 
for commercial use. 

In the reception room of the works 15 а 
unique gaselier which is, in fact, a 23-cwt. 
grapnel suspended from the ceiling. It is 
the original grapnel that picked up the 
American cable laid in 1865 and which was 
raised by the Great Eastern whilst Mr. 
Johnson was assisting in its recovery. 

A most interesting department to engi- 
neers visiting the works is that in which the 
cable-making machinery is made, and here 
Messrs. Johnson & Phillips hold a some- 
what unique position, for not only do they 
actually construct this machinery, but they 
also use it, so their experience with their 
working enables them to constantly make 
improvements and to give their clients the 
most efficient machines for the various 
classes of work. It-is not too much to say 
that they are the leading firm in the world 
to-day for the manufacture of stranding, 
taping, braiding, and armouring machines. 


We are able to illustrate one of their strand- 
ing, yarn serving and compounding machines. 

To describe even briefly these machines 
would take too much space, but practically 
every kind of cable-making machinery may 
be seen in course of construction, and also 
complete, actually in use in the various 
shops at the works. Amongst the work in 
hand at the present time the company have 
a contract for the complete equipment of a 
cable factory in France. 

It may be of interest to give a description 
of the growth of the business, which was 
commenced in 1875 by renting only an 
eighth of an acre with a small plant. The 
original engine used by the founders may be 
seen suspended over one of the entrance 
gates to the works. Such good progress 
had been made by 1876 that more land was 
purchased and new shops erected to handle 
the orders received chiefly from submarine 
cable manufacturers and for repairs to cable 
ships. From the commencement a very 
high reputation was acquired in the cable 
industry, and that this has been retained to 
this date is shown by the fact that out of 
thirty vessels now in existence for laying and 
picking up submarine cable, twenty-five have 
been fitted by this firm. 

In 1877, owing to a large increase in 
business, extra land was acquired to the 
extent of about one acre and another 
building erected for the fitting up of cable 


JOHNSON & PHILLIPS’ STRAND.. 
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machinery. It was at this period that Mr. 
S. E. Phillips invented and patented the 
“Oil Insulator,” and in a paper read before 
the Society of Telegraph Engineers, Mr. J. 
Gavey, present chief engineer to the General 
Post Office, remarked “that Messrs. Johnson 
& Phillips deserve the thanks of the pro- 
fession for diverging from the beaten track 
into a new line of improvement." ‘The 
natural result of such a remark, from such a 
quarter, was a great increase in the business, 
and further building extensions were made 
in 1878. 

Extensions were again necessary in 1883, 
further large machine and erecting shops 
being necessary for the manufacture of 
dynamos and arc lamps, the right having 
been secured to manufacture the latter under 
the Brockie Patents. In the electric light 
and power department special attention is 
paid to alternating and continuous current 
generators, motors, transformers and switch- 
gear, and the electrification of factories and 
mines, several of which have been equipped 
in various parts of the world. 

In the arc lamp factory various types of 
these lamps are being made, the most 
interesting of which is perhaps the ** Juno” 
flame arc lamp, which is exceedingly simple. 
It has no dash-pot, shunt-coil, or complicated 
mechanism to get out of order, whilst it 
gives an intense yellow light at a low cost. 

The instrument department has undertaken 
the manufacture of hot wire and all other 


electrical mea- 
suring Instru- 
ments, and its 


business 1s mak- 
ing rapid strides, 
having largely 
developed in the 
last three or four 
years. Contracts 
have been com- 
pleted for the 
Admiralty, War 
Office, London 
County Council, 
and instruments 
supplied to many 
of the leading 
electric light and 
power stations in 
this country. 
Building ex- 
tensions were 
made steadily up 
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{о 1902, when at this period the telegraph 
department received further orders for cable 
gears, and cramping became evident by press 
of other work, so a new erecting shop was 
built with the latest design of overhead 
travellers. Land for extensions was pur- 
chased for the upper and lower lactories, 
and a warehouse or stores was erected on 
the land adjoining the cable factory. With 
these additions, Messrs Johnson & Phillips 
have found their premises sufficiently large 
up to the present date, but there 1s no doubt 
that with the natural growth of the business, 
they will soon have to purchase more land 
for fresh buildings. 


<> 


Water-tube Boilers. 
Babcock & Wilcox, Ltd. 


HE name Babcock & Wilcox is 

synonymous in the mind of the central- 
station engineer with water-tube boilers. 
This company can point to some remark- 
able records in the installation of water-tube 
boilers in central stations. ‘They inform us 
that their steam-raising appliances are in- 
stalled in no less than 234 power stations in 
Great Britain and Ireland, which aggregate a 
total of nearly 1,8oo,oooh.p. The chief fea- 


tures of this boiler are too well known to bear 
repetition ; it is practically first favourite in 
the majority of the power houses throughout 
the world, as is indicated by the statement 
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ONE or THE Botter Houses or THE Lot's Roan Power House, CHELSEA, SHOWING 
Вавсоск & WILcox BciLERS AND CHAIN-GRATE STOKERS. 


that in every ten electricity works using 
water-tube boilers, an average of nine con- 
tain this particular pattern. It is quite a 
common thing to find fitted to the furnaces 
of these boilers the company’s own special 
chain-grate stoker. This has in fact become 
an almost indispensable accessory of the 
boiler ; its unique features doubtless account 
lor its popularity. The stoker consists of 
an endless chain of short grate-bars, which 
are supported by rollers laid on side frames. 
‘These side frames, 
which rest on wheels, 
constitute the carri- 
ase for the grate 
they are arranged on 
rails, and can easily 
be drawn entirely tree 
from the brickwork 
setting 1f desired. 
Another speciality 
of this firm which 
has come into use of 
late years in power 
stations is their 
silent gravity bucket 
conveyor, which has 
proved itself excep- 
tionally useful in the 
transport of coal to 
the bunkers over the 
boiler house. It may 
be well to reiterate 
the principal features 
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whichthemakers 
claim give this 
machine a su- 
periority over 
other forms. 
The material is 
carried to its 


EM к E: r б 


out being dis- 
turbed or shaken 
еп route. It is 
possible to make 
the buckets large 
enough to carry 
the biggest 
lumps of coal, 
and a change in 
the direction of 
travel can бе 
accom plished 
by running 
round curves 1n- 
stead of using 
sprocket wheels. The conveyor moves at the 
rate of about 35ft. perminute, and any increase 
in its capacity is obtained by adding to the 
size of the buckets, not by spreading out 
the chain. The power and labour required, 
together with maintenance, are far less than 
with other types, and also that the machine 
is practically noiseless in its operation. 
Through the courtesy: of the company we 
give illustrations of some of its largest 
installations of boilers in this country. 
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MODERN ELECTRICAL MANUFACTURE. 
Crompton G Co., Ltd., London and Chelmsford. 


T=: electrical engineering firm of Cromp- 
ton & Co. Ltd., which now ranks 
amongst the largest of the engineering and 
contracting businesses of this country, has 
grown from a small engineering business in 
Chelmsford which Colonel R. E. Crompton 
started in the year 1878. He was at that 
time. a partner in the firm of T. Н.Р. 
Dennis & Co., brass founders and general 
engineers, and when his attention had been 
drawn to the possibilities of electrical 
engineering by the Paris Exhibition of 
that year, he took up the sale of Gramme 
dynamos and Serrin arc lamps. Soon after 
this he commenced manufacturing dynamos 
of the Burgin type, with improvements 
introduced by himself, and arc lamps, which 
he designed and developed himself at 
Chelmsford. At this time the only manu- 
facturers of the dynamo machines in this 
country were Messrs. Wild, of Manchester, 
and Messrs. Siemens Bros., of Woolwich, 
and it is interesting to call to mind that 
a number of the old dynamos and are 
lamps made during the first few years of the 
Chelmsford works are still in existence and 
in regular working. 

In these earlier days are lighting was 
practically the only field for electrical work, 
and the most notable installations of the 
time were put in at some of the large 
railway stations, such as Victoria Station, in 
London, and Queen Street, Glasgow. With 
the advent of the incandescent lamp on a 
commercial scale in the year 1881, the 
electrical industry began to advance, and 
Colonel Crompton devoted his 
attention to the construction of 
dynamos suitable for this class of 
lighting. In that year he carried out 
an installation which was, perhaps, 
the largest of its time, at the new 
Royal Courts of Justice. 

From that time the capacity of the 
Chelmsford Works gradually grew, 
and the type and size of the elec- 
trical machinery manufactured was 
gradually developed, until a few 
years later it became possible to 
build generators of suitable dimen- 
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sions for use in central stations. ‘The firm of 
Messrs. R. E. Crompton & Co., as it was then 
styled, was almost the first in the field in the 
designing and equipment of central station 
plant, and many engineers will remember the 
discussions which took place in the eighties 
as to the type of plant that ought to be used, 
sizes of units, direct versus alternating 
current, &c, 

In the year 1888 the firm was converted 
into a limited liability company under the 
style of Crompton & Co., Ltd., and some 
large and important central station contracts 
were taken in hand, amongst which we may 
mention the two central stations of the 
Kensington and Knightsbridge Electrical 
Lighting Company, the three stations of the 
Westminster Electrical Supply Corporation, 
the stations of the Notting Hill Electrical 
Lighting Company, and others. ‘To enable 
the company to manufacture the dynamos 
and switchboards for the stations, the works 
had by this time grown to such an extent 
that the original works could scarcely be 
recognised. The manufacture of the Bürgin 
dynamos had been dropped for some years, 
and for central station use large bipolar 
drum-wound machines, specially arranged 
for direct coupling to Willans and other 
high-speed engines, were being made, while 
for smaller installations the well-known 
series of “ Trade" dynamos, having double- 
limb magnets and ring-wound armatures, 
had been developed. 

Messrs. Crompton & Co. always recog- 
nised the advantages of storage batteries 
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in connection with electric lighting work, 
and put down a number of very large sets 
of accumulators of the Crompton-Howell 
type. ‘The use of accumulators in this way 
was largely the result of Colonel Crompton’s 
views on the advantages of always running 
generating plant as nearly as possible at 
its rated full load output, and of the im- 
portance of securing the good ‘оаа factor,” 
which name he gave to the relation between 
the actual output of a plant and its possible 
output if working continuously. This has 
also led in later years to the development 
of the use of storage batteries with the 
“ Crompton-MacIntosh" automatic reversing 
booster for traction loads, which has enabled 
the works costs of many traction stations 


to be reduced 
to figures which ри 
would not have =% 


been considered 
possible some few 
years ago. 
Whiletheequip- 
ment of some of 
the earlier central 
stations was being 
Carried’ out, 
Messrs. Crompton 
& Co. introduced 
their system 
of bare copper 
strip underground 
mains, which were 
very extensively 
used in the earlier 
days. At the time 
when the Board of 


Trade would not allow 
more than rro volts to 
be brought into any 
house, and when power 
wasdistributed from cen- 
tral stations principally 
on the three-wire system 
with 220 volts between 
the outer conductors, 
the sections of copper 
in the mains were so 
heavy that it was found 
more economical to use 
the bare copper system; 
but when the Board of 
Trade some years later 
approved of the use of 
220-volt installations, 
and it became possible 
to use conductors of far smaller section, 
the advantages of this system were not so 
apparent, and it received a temporary 
check. Now that the electrical distribution 
has made such great progress that the sections 
of the conductors have become as great as or 
greater than were used in the days of 
IIO volts, there are indications that the bare 
copper system may again come into use, in 
view of its great facilities for extension and 
increase of section, and its freedom from 
break-downs. and burn-outs. 

In November, 1895, this company suffered 
a great disaster through a destructive fire 
which took place at the Chelmsford works. 
At this time the shops were full of machinery 
in course of construction for a number of 
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large contracts, and in one day the whole 
place was reduced to a ruin. Not only bad 
the whole of the stock and work in progress 
been destroyed, but all the company’s 
valuable drawings and designs were lost. 
Steps were taken immediately to deal 
with the work in hand and make arrange- 
ments for the company's future business. 
Temporary shops were erected on the old 
site, and a new factory was designed and 
built in another part of the town. In 
designing the new works special attention 
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QI 


the first town in this country to have its 


streets lighted by arc and incandescent 
lamps. It was also one of the few towns 
where overhead conductors for electric 


lighting work could be seen. These, how- 
ever, disappeared after a few years, as the 
result of the larger cables required for 
dealing with the increased loads. 

Shortly after the opening of the new 
works came the introduction of electric 
traction on a commercial scale to this 
country, and with it the use of the multipolar 


A GENERAL VIEW OF THE MAIN MACHINE SHOP. 


was given to arranging the shops in the best 
possible way for economical handling of the 
machinery in the course of construction, 
distributing of power, &c. ; and the existing 
works are now looked upon as one of the most 
up to date in this country. As the new works 
were put into use the old temporary shops 
were shut down, and a portion of them were 
handed over to the Chelmsford Electric 
Lighting Company, which had for some years 
been run as part of the Crompton Works ; 
and in this connection it is, perhaps, as wel! 
to mention that the town of Cheln 


dynamo. The arrangement of the new 
works gave Messrs. Crompton an excellent 
opportunity for taking up the manufacture 
of this type of machine, which has now 
almost entirely superseded the old bipolar 
pattern, and this firm's series of multipolar 
generators is well known. 

Messrs. Crompton & Co. have always 
devoted some considerable attention to the 
use of electricity in naval and military 
equipment. The fiel? lighting and search- 
light plants which th , ucsigned and supplied 

aj” .ectrical engineers in the 
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South African War have often been written 
about and are familiar to many. ‘These 
patterns have been adopted and standardized 
for use in the Regular Army with practically 
no alterations to the design. Twenty years 
ago they were well to the front with their 
naval pattern search-lights. They made 
these in large numbers for the British and 
foreign navies, and of late years they have 


continued to develop their designs, and 
are still doing a large business with the 


British Admiralty with their powerful motor- 
controlled projectors and automatic Jamps. 
They have also been contractors to the 
Admiralty for the 
complete equip- 
ment of war-ships, 
the supply and fit- 
ting of hoists and 
other electrically 
driven machinery, 
which are now so 
largely used in 
place of the old 
steam and hydrau- 
lically-driven aux- 
iliaries. 

During the last 


few | years the 
attention of the 
mining industries 


has cbeanis drawns|c probed 
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Crompton & Co. 
have been well to 
the fore in this 
branch of engin- 
eering. They have 
supplied gener- 
ating plant and 
electrically -driven 
pumps and haul- 
age gears and 
smaller machines 
to a very large 
number of colli- 
eries, such as 
Nixon's Naviga- 
tion, Lewis Mer- 
thyr, Bwlffa, etc., 
and have designed 
and manufactured 
electric transmis- 
sion installations for the mines in South 
Africa and other countries, notably for the 
Kamfersdam diamond mines, Premier 
diamond mines, and others. 

Messrs. Crompton & Co.’s early work in 
connection with the equipment of central 


stations has led to the formation and 
development of many electricity- supply 
companies. Besides those mentioned in 


the earlier part of this article, they have 
founded companies and equipped stations 
for electrical distribution in many towns, 
such as Hove, Southampton, Northampton, 
and the group of towns now being supplied 
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by the Electric Supply Corporation, Ltd., 
which includes such places as Dumbarton, 
St. Andrews, Jedburgh, Falmouth, Hendon, 
and several others. ‘They have also pioneered 
electrical work in India, and have been 
responsible for the formation and equipment 
of the companies now supplying electricity 
in Calcutta, where four stations have been 
erected, and they are now commencing to 
erect stations in Cawnpore, Madras, and 
other Indian towns. 

Some description of the works at Chelms- 
ford might, perhaps, be of interest. These 
works are situated close to the railway, and 
just on the Chelmsford town boundary on 
the Writtle road. 
Sufficient land has 
been acquired to 
enable the whole 
of the manufac- 
turing business to 
be carried out on 
the ground floor 


and to allow of 
large extensions. 
The works are 


divided into two 
sections—the main 
shops, in which 
the larger gener- 
ators, alternators, 
and motors are 
built, and what is 
known as the lamp 
shops, in which 
the manufacture 
of arc lamps, small 
motors, electri- 
cally-driven fans, 
main switch- 
boards, and projectors, and instruments is 
carried on. The works buildings cover an 
area of about three acres. 

The main shops, which are covered by a 
roof of the weaving-shed pattern, are divided 
into eight bays, each bay having its own 
overhead travelling crane. ‘These shops are 
well equipped with modern machine tools, 
and are driven throughout by electric motors. 
In many cases a motor is used for each tool. 
Power is supplied to the motors and to the 
other shop by two slow-speed horizontal 
direct-coupled steam dynamos, each with an 
output of rsokw., and a high-speed direct- 
coupled set with an output of r:5kw. Steam 
is provided by three water-tube boilers, "° 
the exhaust steam from th "eso 


condensed by an evaporative condenser of 
the Ledward type. 

A large space adjoining the power plant is 
railed off and used for testing the machines 
manufactured in this shop. Every machine 
is subjected to a most complete series of 
tests, and records are made before the 
machines are sent out. Attached to the 
main shops, but in separate buildings, are a 
brass foundry equipped with a Harvey patent 
oil furnace, gas-producer plant for supplying 
gas to the drying ovens, stoves, etc., a pattern 
shop and pattern store, and a smith's shop. 

The lamp shops are entirely separate 
from the main shops, but are arranged in a 


| THE SWITCHBOARD ERECTING SHOP. 


somewhat similar manner, being on one 
floor, with a weaving-shed-type roof. The 
bay at the eastern end is used as a painting 
and packing shop; next come the arc lamp, 
small motor, and fan testing department ; 
then an arc lamp and motor erecting space ; 
after that a very complete and up-to-date 
collection of machine tools for making the 
various parts of motors and lamps. The 
next space is devoted to the manufacture of 
switches and switchboards, projectors and 
projector lamps; and at the western end of 
the building two bays are fenced off from 
the rest of the shop and used for the manu- 
facturing of switchboard instruments, poten- 

meters . galv^^^: ers, pyrometers, and 
tor спе гате. 
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The machine tools in this shop are in 
most cases grouped on lines of shafting, 
each line being driven by a separate motor 
supplied with energy from the power house 
in the main shops Тһе whole of the 
works is lighted at night by arc lamps, 
arranged in such a way that a good distri- 
bution of light is given over the whole of 
the shops, and there is no necessity of 
individual lamps to each bench or tool. 
These works make an excellent illustration 
of how a modern factory should be arranged, 
and how electrical driving can be used to 
minimise the cost of running the machinery, 
this branch of electrical engineering forming 
a large department of Messrs. Crompton 
& Co.'s business. 

Being mainly outside the .town boundary 
Messrs. Crompton & Co. have had to 
provide their own water supply and sewage 
system. Several wells have been sunk and 
connected together by pumping, so that an 
excellent supply of water is obtained. For 
dealing with the sewage, septic tanks on the 
Scott-Moncrieff system have been put down 
at the lower end of the ground. A large 
mess room and club house is attached to the 
works. The upper portion 15 fitted as 
recreation and dining rooms for the staff 
and pupils, and the lower part as a dining 
room, recreation room, library, bath rooms, 
&c. In addition, there is a sports club and 
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a sick benefit club. In these and other 
ways Messrs, Crompton & Co. make every 
effort to secure the welfare and comfort of 
their employees. 


<? 


Electric Push-button Lifts. 


сткі lifts have of late years become 

so popular that it is the rule rather 
than the exception to find their installation 
in the majority of modern buildings. This 
would seem to endorse the fact that electric 
driving has shown some inherent advantages 
over former methods which has caused it to 
be adopted. 

Several distinct reasons have conduced to 
this popularity, chief among which are :— 

т. Extremely low running cost. 

2. Reliability. 

3. Low maintenance cost. 

4. Extreme flexibility of the system of 
operation, this being greater than with any 
other system, giving a choice of three distinct 
methods of control: (a) rope control; 
(4) switch in car control ; (c) push-button 
control. 

s. All the most modern automatic electro- 
mechanical systems can be employed for 
safety and reliability. 

The old form of driving a lift by means of 
a belt from either 
a gas or steam 
engine is practi- 
cally obsolete, and 
the same 15 only 
found in remote 
cases where some 
form of lift has 
been at work for 
several years. It 
is needless to say 
that a very great 
saving would result 
by the conversion 
of 44079 lifts to 
electric, and users 
would do well to 
note this fact at 
atime when it is 
so necessary to 
employ modern 
and efficient plant 
of every descrip- 
tion. It is not 
generally realised 
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that the electric 
lift onlyconsumes 
energy in propor- 
tion to the actual 
load each single 
trip; this, to- 
gether with the 
extra counter- 
balancing which 
it is possible to 
adopt, are the two 
principal factors 
which conduce to 
the great econ- 
omy of working. 

It is sometimes 
thought that elec- 
tric lifts are more 
hable to stoppage 
than are hydraulic 
lifts, but as users 
become more ac- 
customed to their 
working this idea 
decreases almost 
daily. The stop- 
page, when it occurs, is usually found to be 
due to some trifling detail which the user, 
were he acquainted with the general principle 
on which the lift is run, could himself rectify. 

We illustrate a standard form of electric 
lift gear manufactured by one of the well- 
known lift-makers, which shows the motor 
direct-coupled to the driving gear, this being 
of the worm and wheel type running in oil. 
On the end of the worm wheel shaft is car- 
ried the winding drum or winding wheel, and 
the whole forms a very compact piece of 
mechanism, which is ready for fixing above 
the well opening or alongside. This winding 
mechanism is fitted with a powerful electro- 
magnetic brake which acts automatically. 

By applying the best-known methods of 
control, electric lifts can be run at very high 
speeds with great satisfaction, the direct-cur- 
rent motor lending itself very readily to ease 
of manipulation, both as regards constant 
and variable speeds, the latter being an 
essential point for stopping at the floor levels 
to a nicety. 

A great deal of the increased facilities for 
variable speed working is due to improve- 
ments in the switch-gear. In the design of 
their latest type of switch-gear Messrs. 
Childs & Co. demonstrate in a very prac- 
tical manner the extent to which this per 
fection of control can Б. arhed he 
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switch-gear can be operated direct or through 
a relay circuit, in the form of press buttons 
acting on solenoid switches, interlocked in 
such a manner that confusion is impossible. 

This push-button system has been carried 
to a high degree of perfection, and its beauty 
commends itself to all those requiring an 
efficient, simple, and reliable combination, 
which gives the most pleasing results. 

This system obviates the unnecessary ex- 
pense of providing for an attendant, as any- 
one can use the lift with the utmost confi- 
dence. 

The electric push-button system may be 
divided up under two distinct headings :— 


т. Automatic System. 
2. Semr-automatic System. 


Automatic .$ystem. 


With this system there is usually fixed a 
call or press button on every landing, and 
a series of press buttons inside the car cor- 
responding with the number of floors to be 
served. It is so arranged that by pressing 
a button, at any landing, the car will travel 
and automatically stop at that landing. The 
same thing occurs if a certain button is 
pressed inside the car—viz., the car will 
immediately travel and stop, automatically, 
* the floor corresponding with the button 
pressed. 
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After the lift 1s once set in motion it 
cannot be interfered with until it reaches its 
destination. The lift can, however, be 
stopped from the inside of the car, as it 1s 
usual to fix in addition to the other pushes 
one marked “ Stop.” 


Semi-automatic System. 


The semi-automatic system is worked by 
a series of buttons marked, “ Up," “ Stop,” 
and “ Down," which are fixed at each landing. 
The lift stops automatically at the top and 
bottom of its travel, but intermediate stopping 
is under the control of any person operating. 
The switch-gear usually consists of two main 
solenoid switches, and a solenoid for cutting 
out or inserting resistance automatically. 
The landing buttons operate the main 
switches, which rise and maintain their 
position until the solenoid circuit is interfered 
with. The arrangement is such that it is 
impossible to reverse the armature circuit 
whilst the lift is in motion in either direction, 
and the lift cannot be started up from rest 
until all resistance is re-inserted in the 
armature circuit. It will be seen that this 
system 1s well interlocked. 

In the case of the automatic push-button 
lift, there is, in addition to the above, the floor- 
finding apparatus which controls the direction 
of the travel, and which interrupts the supply 
to the motor circuit at the appointed period. 
Special provision is made in the case of high- 
speed lifts for approaching the landings with- 
out shock and with accuracy by reducing tbe 
speed of the motor automatically. This is 
sometimes done by strengthening the field 
and by reducing the voltage across the 
armature terminals. This system ensures 
the lift-car arriving at the landings at a 
graduated slow instead of at a fast speed, 
causing the automatic stopping to be more 
gentle, and ensuring accuracy of level. 

Special provision 1s alsó made in the case 
of variable loads where accuracy of level 
15 required for the slight variation of speed, 
between no load and full load, ascending and 
descending. 

Where the push-button system is in use 
it is essential to electrically interlock all 
landing-gates in such a manner that until all 
the gates are closed the lift cannot be started, 
and it is usual to arrange for each gate to be 
opened only when the car is at rest opposite 
the gate. 

By this means a perfectly interlocked 
arrangement is obtained which, while prova 
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itself in every way fool-proof so far as the 
working of the lift is concerned, insures 
against all accidents in regard to personal 
safety. To sum up, the electric push-button 
system is the only system whereby the control 
of the lift is automatically performed, though 
at the same time the whole of the apparatus 
is under perfect control. 


<> 


Motor Controllers and 


Motor Cars. 
Adams Manufacturing Co., Ltd. 


O=: of the most interesting recent addi- 
tions to the electrical factories of 
England is the new works of the Adams 
Manufacturing Co., Ltd., at Bedford. These 
works are the outcome of the well-known 
policy of this company to highly specialize 
in the products which they are putting on 
the market. The buildings, which have 
been erected on a large site, at an angle 
between the London and North-Western and 
the Midland railways at Bedford, are divided 
into two sections, one specially suited to the 
manufacture of “Igranic” rheostats, and the 
other to the manufacture of the “ Adams- 
Hewitt" motor cars, the total area under 
roof being something over one acre. 

The brick and iron construction of the 
buildings, with an abundance of glass in the 
roof, makes them ideal for all the purposes 
of modern manufacturing, and well suited 
to the up-to-date installation. of the most 
modem machine tools and labour-saving 
appliances. ‘The standardization of all the 
parts which has been the policy of the 
business for the last six or seven years makes 
it possible to put in tools capable of doing 
а vast amount of repetition work, thus 
ensuring the two great benefits of modern 
manufacturing—accuracy of work and:cheap- 
ness of cost. 

The Adams Manufacturing Co., Ltd., 
being convinced that plenty of light, fresh 
air, and comfort for the workers would result 
in improvement in the product all along 
the line, have not neglected any of these 
important elements, and the works in these 
respects are as up-to-date and complete as 
can be constructed. The whole works are 
kept warm in winter time by an elaborate 
heating system installed by the Sturtevant 
“ngineering Co, Ltd. which also serves 
cm weather. The principle 
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of the *wide open workshop" has been 
followed, there being no dark corners and 
very few partitions of any kind, each work- 
room being large and open from one end to 
the other. The total number of hands 
employed at the present time is about 
three hundred and seventy five. 

In both the ‘“‘Igranic” and the motor-car 
department great attention has been given 
to the stores for raw material and finished 
parts, so that, as far as possible, material is 
only handled once during each operation ; 
issuing from the stores, passing to the 
machines, thence to the assembling benches, 
and so through the packing rooms out of 
the works. A large gas engine, 
producer gas, and centrally located, drives 
all the machinery. 

As regards thé actual work conducted in 
each section, the ‘‘Igranic” department 
manufactures all kinds of apparatus used 
in the control of electric motors. This to 
the lay mind may seem a small matter, but 
the range of apparatus which has been 
evolved during a period of ten years devoted 
to this speciality has become immense, so 
that every problem connected with the 
starting and the speed control of electric 
motors, under all the varying conditions of 
actual practice, can be dealt with generally 
by standardized apparatus, from the smallest 
motor of ih.p. to those of 500 and 6ooh.p. 
at high voltages. The latter, of course, 
require very special apparatus, and it is in 
this particular branch of motor control that 
the Adams Manufacturing Company excels. 

The number of different kinds of apparatus 
is about one thousand; their standard lines, 
comprising controllers for cranes, printing 
machines, pumps, hauling gear, lifts, rolling 
mills, mines, &c., have been installed all 
over the world, and their automatic self- 
operated apparatus, in which the human 
element is almost entirely dispensed with, 
has become’ very well kriown in most 
foreign countries as well as at home. 

As regards the motor-car department, the 
factory is at present concentrated on the 
manufacture of the 10h.p. “ Adams-Hewitt ” 


light cars, which аге noted for their 
extreme simplicity and robust features. 
These cars are manufactured in several 


different types, such as two-seated cars, 
victorias, landaulettes and delivery vans. 
In each case the same engine is used, the 
arrangement of bodies and chassis bein: 
suited to the various requirements. 
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The engine set itself, complete, mounted 
onits own stamped steel frame, is also used 
for all purposes where an isolated driving 
plant giving about r2h.p. is required. 
This has been found particularly useful to 
replace large steam engines and boilers 
requiring constant attendance and an incon- 
venient form of fuel. The Adams Manu- 
facturing Company have recently acquired the 
sole rights for the manufacture and sale of 
the famous “ Antoinette” petrol motors, 
which were so successful in the Motor Boat 
Races at Monaco in 1905 and 1906. ‘These 
engines are of the multi-cylinder type, the 
smallest number of cylinders being eight. 
They can be arranged in multiples of eight 
coupled together, so as to give horse-powers 
up to зоо. 

There is no doubt that the Adams Manu- 
facturing Company's Works afford a striking 
example of an up-to-date factory, laid down 
with a certain definite purpose in view, and 
with a requisite amount of capital at hand, 
for the manufacture of certain fixed 
specialties on highly developed lines. It 
is only by means of such factories that it 
will be possible for the British manufacturer 
to compete with his foreign rivals. 
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Modern Transporting 
Appliances. 
Temperley Transporter Company. 
7T Temperley Transporter Company, 
engineers and naval architects, are the 
sole proprietors of the British and foreign 
patents relating to lifting and conveying 
machinery known as “Temperley Trans- 
porters.” It is interesting to note that the 
term “ Transporter ” was a word coined by 
the Temperley Company to designate their 
particular manufactures, but it has now 
come into very general use for describing 
any machine which combines the functions 
of lifting and conveying. 

The salient features of the above firm’s 
manufactures are simplicity of design, 
economy in first cost, maintenance and 
working, and great adaptability to various 
conditions of working. The Temperley 
Transporter Company first started business 
in 1892 by manufacturing a portable form 
of transporter for working on board ship, 
which consisted of a steel beam suspended 
це peak of the derrick, 
асе running on the bottom 
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flange of the beam, and a single hoisting 
rope, which, by means of a steam or electric 
winch, controlled the operations of lifting 
the load, releasing the traveller from the 
beam and running the load along and 
lowering to any desired point throughout 
the length of the beam. Over доо trans- 
porters of this type are now in use in the 
British Navy for coaling H.M. war vessels. 
The success obtained in this direction 
very soon led to the more extended employ- 
ment of the system on land, until at the 
present time Temperley transporters may 
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along the beam, and finally is automatically 
dumped into the coal bunkers. This action 
of dumping automatically is a very important 
feature, and is peculiar to the Temperley 
transporter. As this operation can be 
performed at any height at the will of the 
operator, the bucket can be lowered close 
to the heap before being upset, and therefore 
all breakage of the coal, and dust, are avoided. 
There is no additional rope used for upsetting 
the bucket, the whole operation being per- 
formed by the one hoisting rope. 

The Temperley Transporter Company do 


ELECTRICALLY-DRIVEN TEMPERLEY TRANSPORTER, AT ELECTRICITY Works OF West Ham BonounH CoUNCIL, 


be seen all over the world working under a 
great variety of conditions. Of late years 
the company has devoted a great deal of 
attention to the problem of handling coal 
and coke in the most economical and 
efficient manner at electricity generating 
stations, gasworks, &c. We give a view 
illustrating an electrically driven Temperley 
transporter at the electricity works of the 
West Ham Corporation, which is a typical 
example of the company’s fixed machine. 
The total transporting distance is 294ft. 6in., 
and the load 35cwt. By means of this 
transporter the coal is un? ‘ed fre ^ 
barges, automatically weigne 
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not confine themselves only to the manu- 
facture of this single-rope type of transporter, 
but supply also double-rope transporters 
worked on an entirely novel system, patent 
electric travelling telphers or crabs, and 
marine cableways for coaling at sea. The 
double-rope transporter is generally employed 
in conjunction with a grab, and is capable 
of unloading up to two hundred tons of coal 
an hour each machine. We illustrate a 
transporter of this type, installed at Poole 
Harbour, Bournemouth, for unloading coal 
from steamers or railway trucks and putting 
&einto store, or on to a conveyor which 
is it to the coal bunkers. ‘The same 
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TEMPERLEY DouBLE-ROPE TRANSPORTER AND GRAB, AT Роот е HannRorg, ROURNEMOUTH 


machine is used for taking the coal out of special compensating winch, the operations 
store and feeding the conveyor. of hoisting or lowering, and trav ersing, can 

One man works the whole plant and has be carried on simultaneously without one in 
complete control over the operations of any way affecting the other. The coal is 
closing and hoisting, traversing, lowering, weighed by means of a travelling weighing 
and opening the grab. By means of a machine suspended from the main girder, 
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This arrangement allows of the coal being 
weighed as it is taken either from the vessel 
to store, or from store to bunkers. The 
transporter described above is the largest 
erected in England, its total transporting 
length being 270ft. and load з tons. 

A view of an installation of the Temperley 
electric telpher, or crab, as adapted for 
handling and storing coke in gasworks, is 
also given. The chief difference between 
this type of transporter and those described 
above is that the hoisting and traversing 
machinery is carried on the travelling 
carriage itself and the driver accompanies 
the load. This type of transporter is 
specially adapted for travelling round curves 
and up or down gradients. 

Among other examples of the Temperley 
Company's work we ought to mention the 
12,00o-ton floating coal depót which was 
designed and equipped by this company for 
the British Admiralty and is now in daily 
use coaling Н.М, warships at Portsmouth. 
The depot is capable of bagging and dis- 
charging coal at the rate of боо tons per 
hour. 'The whole of the machinery is 
electrically driven, the current being supplied 
from a power station on board the vessel. 
These important installations indicate in a 
striking manner the enterprise and capacity 
of this firm, typifying in a marked degree the 
quality of its products and the magnitude of 
works the entire design and construction of 
which have been entrusted to it. 
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Shop Window Lighting. 
Frank Suter & Co., Ltd. 


HE development which has taken place 

in this section of electric lighting 
during the past few years has been very 
noticeable owing to the number of im- 
provements effected in the fittings used for 
distributing the light by ordinary incandescent 
tubular lamps with a long filament made in 
varying lengths according to the fittings 
employed. Messrs. Frank Suter & Co., Ltd., 
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DIFFERENT VIEWS or ''SUTERLITE." 


66, Berners Street, W., are the patentees of 
a new method, for which the claims of the 
inventor, Mr. Frank Suter, Managing Director 
of the firm, seem to us to be completely 
justified. 


View or “ SuTEXLITE’’ REMOVED FROM REFLECTING TROUGH, 
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Forms ОЕ ' SUTERLITE " EMPLOYED 
FOR SHOP WINDOW AND OTHER 
LIGHTING POSITIONS, 


In describing “ Suterlite” it is first neces- 
sary to mention that Messrs. Suter have 
been foremost in the field of picture lighting, 
of which they have for the past fifteen years 
made a special study, and their registered 
reflector is to be met with in most of the 
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important picture dealers’ galleries, municipal 
galleries, museums, and in a large number 
of private picture collections. This registered 
reflector is angular in shape and reflects the 
light of an incandescent lamp on to the 
picture to be lighted in an even and efficient 
manner, and entirely does away with the 
glare which is so objectionable with ordinary 
picture lighting reflectors. This registered 
reflector was also adapted for shop-window 
lighting, show cases, &c., being used in 
special cases to take two or more reflectors 
according to the amount of space to be 
lighted up. Tubular lamps were used in 
these reflectors, but it was found that having 
multiple reflectors necessitated a number 
of lamps out of proportion to the space. 
After a long period of experimenting it was 
found possible to produce a long tubular 
lamp with concentric contacts at the ends, 
and by continuing the reflector in long 
lengths these lamps are utilized, thus reducing 
the current bill of the consumer to a very 
great extent. | 

Messrs. Suter have made special machinery 
for turning out quantities of ‘‘Suterlite” at 
short notice, and are able to put this useful 
article on the market at a very reasonable 
price, it being one of the cheapest and best 
form of glass-lined reflector now in use. It 


| 
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is also most simple in construction, and so 
arranged that it can be continued to any 
length by a method of jointing in which the 
component parts are held together by collars 
which are easily detachable, and, therefore, 
in dressing a window the shopkeeper can 
use the length most suitable to his require- 
ments. 

The foregoing illustrations will at once 
demonstrate the simplicity of ‘Suterlite,” 
and any electrical contractor undertaking 
shop-window lighting should consider the 
special merits of “‘Suterlite” before deciding 
on the method to adopt. 

Various methods can be used for fixing 
the reflector to shelves, &c., and Messrs. 
Suter have registered a very ingenious 
design for tilting the reflector to any 
required angle when suspended horizontally. 

The advantages claimed for ''Suterlite" 
are:—-Easy method of wiring and fixing. 
Wiring entirely enclosed, and, therefore, not 
liable to be damaged by rough usage. The 
light can be directed to any angle. Should 
a glass be broken it can be replaced without 
difficulty by merely loosening the screws 
holding the wiring channel and sliding the 
opal strip into its place after removing the 
broken pieces. . 
^ Messrs. Suter issue a diagrammatic sheet 
showing the ‘‘Suterlite” reflector in every 
detail, and from this sheet the ordinary 
wireman can wire and fix the reflector 
without difficulty. 
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Armorduct Conduits. 


Armorduct Manufacturing Co., Ltd. 
HE “ Armorduct " conduit system is well 
known to those engaged in the electrical 
industry, and is the outcome of many years’ 
specialization on the part of the late Mr. 
Fred Bathurst, the pioneer and accepted 
British authority on conduit matters. The 
system comprises five grades of conduit. 
* Armorduct” Standard.—This is 
original heavy-gauge screwed welded conduit 
which answers all the requirements for the 
best work. The tube employed in its 
manufacture is a carefully selected mild steel 
of the best possible quality, readily screwed 
and bent. Steel tubes of this class are 
cleaned under a patented process and sub- 
sequently coated inside and out with a 
superior insulating flexible moisture and 
acid-proof enamel, which ж se:ves the metal 


The ELECTRICAL MAGAZINE. 


the 


(London — Manufacturing.) 


from rust and oxidization, and prevents its 
corrosion by the acids and alkalies contained 
in plasters and cement. | 

The enamel has such tenacity as to be 
indifferent to the rough handling incident 
upon installation work, and it will not chip 
or flake off when the tube is bent. Decora- 
tive paint can be applied to it without 
discoloration, which is not the case with 
japans and lacquers of indifferent quality in 
general use with conduits. "The interior of 
a conduit treated under the ‘“‘Armorduct” 
process is of gun-barrel smoothness, which 
is an essential feature for the preservation of 
the conductors in drawing in. 

“ Armorduct" Extra Heauy.— This grade 
of conduit is identical with the grade above 
described, with the only exception that the 
gauge of metal is that of standard gas-barrel, 
namely, 13 to 8 S.W.G. This very heavy 
material is employed almost exclusively for 
work which calls for special protection, such 
as dock and harbour work, iron works, 
foundries, chemical works, ice-making and 
cold-storagé plants, breweries, laundries, 
&c., and for underground connections. The 
increased thickness of metal affords addi- 
tional protection from mechanical injury, 
and the tube, of course, possesses a longer 
life. 

* Armorduct? | Seamless.— This grade of 
conduit 1s identical in gauge and finish with 
Armorduct standard, but the steel tube em- 
ployed in its manufacture is ‘solid drawn." 

"* Armorduct” Seamless, Extra Heavy.— 
This material corresponds in gauge and finish 
to *‘Armorduct” extra heavy conduit, but 
the tube employed in its manufacture is 
“solid drawn." 

Close Joint Conduit.—This grade of con- 
duit, which is manufactured from light gauge 
steel strip made into tubes with a close- 
abutting seam, possesses the advantage of 
cheapness as a material and in erection, and 
its use is satisfactory for dry work — in 
particular, ‘“‘ surface ” work. Special attention 
is paid to the general finish and, in particular, 
the enamelling of this material, which is 
manufactured both circular and oval; the 
latter class being useful where circular tubes 
are awkward to install, owingto their greater 
depth. 

. The Armorduct System is most complete 
in every direction; the various fittings and 
accessories have been designed to meet in 
detail the requirements of first-class electrical . 
and mechanical construction. 
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Mountain & Gibson, su 


Successors to the McGUIRE MANUFACTURING СО, 
ELECTRIC TRAMWAY & RAILWAY EQUIPMENTS. 


BUILDERS, BURY, ENGLAND 


The "М.С. "Four-wheel Radial Truck for Electric Tramcar. 


TRAMCARS, LOCOMOTIVES, MOTOR & TRAILER TRUCKS, 
SWEEPING CARS, WATERING CARS, Accessories. 


Standard Truck and Watering Car. 
Spare Parts and Renewals for all types of Trucks a Speciality. 
Particular attention given to the requirements of Colonial Tramway Systems. 


Elton Fold Works, BUR Y, Lancs. 


London—65, CRUTCHED FRIAR3, FENCHURCH STREFT, E.C. 
Agencies—GLASGOW, BELFAST, NEWCASTLE-ON-TYNE, BIRMINGHAM, &c. 
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Patent INTERPOLE Type. 


Torda's Patent. 


Ensures FIXED Position of Brushes 
with Sparkless Commutation even 
with HEAVY Overloads. 


Telephone No.: 5365 Central, London. Telegrams: "INTERPOLE,' London. 
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D YNAMOS ғ [MOTORS 


DIRECT, SINGLE-PHASE 
AND POLYPHASE CURRENT. 


ó ro 1,000 вн. 


б to [ Speed Variation (9% 27е" і") by 
—————Shunt Regulaiion only.——— 


PHOENIX DYNAMO МЕС. GO. 


Thornbury Works, BRADFORD. 


London Office: 17, VICTORIA STREET, WESTMINSTER, S.W. 
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WE WONT YOUR BUSINESS! | 


SO THAT YOU SHALL KNOW 
of the good qualities of our 
Standard Motors, we are offering 
a limited number from our stock 
at the following cut prices: 


VOLTAGE. REVS. H.P. NETT PRICES. 


100 - 230 1,030 | £9 16 0 
100 - 230 1,300 21 10 6 0 
100 - 460 1,250 5 17 10 0 
100 - 460 1,000 10 20 0 0 


SEMI-ENGLOSED or OPEN TYPE. | 
MULTIPOLAR TYPE. — LAMINATED POLES. 


+ 


"Ihe Industrial 


Codes AI and ABC. HEAD ОЕЕ!СЕ: |2, EXCHANGE 


Telegraphic Address - PASSPORT, MANCHESTER. 


London Осе; Messrs. Geo. Piggott & Co., 110, Cannon Street, E,C, 
eí 174 Bank. 


WE MANUFACTURE 


GAS PLANTS 


In Standard Sizes, 


From О-һ.. to 


1000... 


| Т0 BURN ALL KINDS OF FUEL AND 
WASTE PRODUCTS. 


Write us. 


Engineering Co., 
STREET, MANCHESTER, NEWTON. HYDE. 


elephone—6I75 Manchester. 


Depóts at Birmingham, Newcastle, Glasgow, Newport, Dublin, and Carnarvon. 
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William Sprowson €? Co., 
PATENT 


ELECTRIC LIFT 


MANUFACTURERS. 


FULLY AUTOMATIC PUSH BUTTON CONTROL, THE MOST 
RELIABLE & COMPLETE AUTOMATIC LIFT IN EXISTENCE. 


Specially adapted to 


RESIDENTIAL FLATS 
No Lift Attendant required. 


CAR SWITCH CONTROL. 


“9, Portland Street, 
** Manchester. 
“June 18th, 1903. 


* Dear Sirs, 

“In теру to your enquiry received this morning, 

'ё have much pleasure in stating that the passenger 
lift you erected in these premises has given entire 
satisfaction, 

“So far as I know personally, or can ascertain 
from enquiry, there has not been the slightest hitch 
or fault to Jind in ils working. 

* Yours Faithfully, 
"Foy George Peak & Co., Ltd. 
(Signed) ‘ John Kendall, Director, 
“ Messrs. William Sprowson & Co., 
| “ Manchester."' 
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'T he above is typical of many letters recently received. 
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ASCENDENT WORKS, 
NEWTON HEATH, MANCHESTER. 


Telegrams: " ASCENDENT, MANCHESTER.” 
lephones : 4766; 5991. 


In dealing with Advertisers pleas. 
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ZEE STEAM TRAPS. 


They are of simple construction, and very reliable in 
working. Over 80,000 have been sold. They are 
largely used by the British Admiralty and War Office 
and by the leading Engineers and Manufacturers. 


PISTONS. 


The “ Lancaster” Piston Rings and Spring consist of two 


rings and one spring only. Being very flexible, they can be 
fitted to badly worn cylinders and save the need of re-boring. 


METALLIC PACKINGS. 


Thousands are now working successfully on the largect 


engines at pressures up to 300 lbs. and at superheats 


up to 750 degs. Fahr. 


FIRST ORDERS SENT “ON APPROVAL.” 


WRITE FOR CATALOGUE OF ANY ONE | 
OR ALL. | 


LANCASTER & TONGE, Ltd., Engineers, 
Contractors to the Admiralty, War Office, Indian Office, and Crown Agents for the Colonies. 
Pendleton, Manchester. 
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Don't Forget 


We are not only makers of the 


celebrated BLACKLEY “TAPE 


"Wire 8? Cable 


Manufacturers 


OF THE HIGHEST STANDING. 


One quality only—THE BEST. 


THE ILLUSTRATIONS ON THIS PAGE WILL GIVE YOU AN IDEA OF OUR OUTPUT. 


as 
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The two photos above гергеѕепі50 miles each of electric cable leaving our works. 


CONNOLLY Bros., BLACKLEY, MANCHESTER. 
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Everything Electrical. 
The General Electric Co., Ltd. 


Te products of the General Electric 
Company are not merely general in 
name but they are so in character. ‘The 
company was founded in 1880 by Mr. G. 
Byng, who is its present chairman, and the 
directors, Messrs. H. Hirst, Max Byng, M. 
Railing, and H. Bevis, all joined him at an 
early date. "Their allied efforts have resulted 
in the operations of the firm being gradually 
but continually extended. The company is 
now one of the largest electrical manufac- 
turing concerns in the Kingdom, and 
produces in its various factories, with a few 
exceptions of minor importance, the whole 
range of electrical machinery and apparatus 
used at the present day. Тһе capital of the 
company is £800,000 and it employs over 
6000 people. 

At Witton, near Birmingham, the company 
owns a matter of roo acres of freehold land, 
upon which several large factories have been 
built. The engineering works are laid out 
for the manufacture of continuous-current, 
single phase and polyphase generators and 
motors of every size. Some of the most 
important central stations in this country 


FIELD FRAME OF G.E.C., r,000kw. D,C, GENERATOR, 


BUILT AT WITTON. 


and abroad have been equipped from these 
works. The largest dynamo manufactured 
so far has a capacity of z50okw. and the 
output in small motors is very large, the 
works having been specially equipped for 
turning these out in large quantities. 

In addition to the engineering shops, 
which measure over 35oft. long by 175ft. 
wide, these works include a large iron 


G.E.C. DIRECT-COUPLED UNIT. 


foundry, spacious testing shops and smithy, 
and a power plant for supplying continuous 
and polyphase current for the lighting and 
motor power required throughout all the 
works. ‘The number of hands employed in 
all the shops is nearly 1000, 

Adjoining the engineering shops at Witton 
are also situated the company’s large carbon 
works. ‘These comprise two main buildings 
containing all the most up-to-date labour- 
saving machinery. This enterprise has 
received much public attention on account 
of the fact that these are the only carbon 
works in this country. Owing to very keen 
foreign competition and unfavourable fiscal 
conditions, the establishment of these works 
has, in the past, entailed considerable loss 
to the company, but the progress which 
they are now making is very satisfactory, 


and their contio"^"ce is assured. Тһе 
capacity of the 4s is large, and the 
dality of 45 * * | on numerous 
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occasions proved to be superior to that of 
any other maker. The number of the 
workpeople employed is about 300. 

The company's steel tube works are also 
situated at Witton, to the south of the 
engineering works. The manufacture of 
the well-known ‘‘Union” patent enamel 
steel conduit is carried on here, and it 
has now become very popular with con- 
tractors for house-wiring purposes. These 
works, which at present comprise three 
bays, totalling зой. by ттоһ., are now 
being extended to double their present 
capacity on account of the enormously in- 
creased demand for this speciality. 

The company's art metal factory, situated 
in the heart of Birmingham, is one of the 
largest of its kind, and is devoted entirely 
to the manufacture of electric light fixtures. 
The company has the reputation of being 
the foremost representative of English 
designs in electroliers, brackets and other 
brass and iron fittings. A glance at their 
catalogue will show the advance which 
has been made by the company in the 
adaptability of electric light fittings. The 
number of hands employed here is about 
600. 

The company is largely interested (and 
its managers commercially so) in the 
renowned Robertson Electric Lamps, Ltd., 
Brook Green Works, Hammersmith, Lon- 
don. The output of these works is about 
five million lamps per annum, and they 
employ something like 600 workpeople. 
Special work and repairs are carried on by 
the company at their works in Union Street, 
Southwark, London, S.E. ‘The commercial 
organization is represented by a central 
establishment in the City of London, and 
many branches in different towns through- 
out the United Kingdom and abroad. 
Showrooms and offices are situated in 
Queen Victoria Street, and large stocks of 
the company’s different manufactures are 
held at their warehouses at (Queenhithe, 
London, E.C. 

The general catalogue issued by this 
company is quite one of the features of the 
British electrical trade. ‘This book is made 
up of over 1500 pages, containing particulars 
and prices of absolutely everything electrical, 
from a terminal screw to complete central 
station equipment. Over 148,500 square 
inches of paper are ' for every single 
copy, and if all че ee Were tor out 
and placed end 4 ould i ~ 


considerably over a quarter-mile. This book 
turns the scale at rolb,, and has оп 
numerous occasions been correctly termed 
the “ Electrical Encyclopædia.” 
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Metal Wiring Conduits. 
Simplex Conduits, Ltd. 


aqu Simplex Steel Conduit Co. Ltd., 

which has recently changed its name to 
the style at the head of this article, has been 
associated with the metal conduit business 
for electric light wiring since the early days 
of electricity supply. It has built up a most 
extensive business in all parts of Great 
Britain, and has standardized a very com- 
prehensive line of conduits and their 
accessories. The use of this class of 
protection for wiring installations is on the 
increase, and the products of this company 
are mainly responsible for the development. 
Wood-casing, though still largely used, is not 
looked upon in the same favour as heretofore, 
because the sound mechanical features of a 
conduit system commend themselves more 
readily toan engineer. In the space of this 
short notice we could not possibly describe 
all the details of the company's accessories, 
but a reference to one or two of these will 
doubtless be of interest. 

A useful form of main cut-out is manu- 
factured for house services, motors and 
heating circuit connections. Тһе cut-outs 
are mounted upon a substantial porcelain 
base, which is fitted into a cast-iron case 
having a swing front and glass inspection 
window. For a double-pole circuit two of 


SIMPLEX MAIN CUT-OUT FOR CONSUMER'S PREMISES. 
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General Views of the Witton Engineeriim™ 


24ft. Motor Driven Boring Mill. 
Stator of 1500kw. Alternator. а 
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these are fixed to 
a wooden base, 
and the hinged 
doors areso placed 
that it is only pos- 
sible to inspect 
[^ one fuse at a time. 
1-24 The protection 
of wires and cables 
for motor circuits 
Is a matter of con- 
siderable import- 
ance, and one 
requiring greater 
attention than the 
ordinary run of 
wires for lighting 
purposes. By far 
the best practice 
is to protect the 
circuits by elec- 
trically continuous 
and earthed metal conduits, as this affords 
the greatest security from fire. We illustrate 
two motors wired up with simplex conduits 
in two different ways. 

Simplex Main Cutouts are intended for 
house service, motor or heating circuit 
connections. They are provided with the 
best English porcelain bases, and solid 
terminals, with inspection windows at the 
front. They may be used with either 


SIMPLEX MOTOR SERVICE 
BoARD. 
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screwed or socket conduits up to rin. 
diameter. 

Motor Wiüring.—1lt is undoubtedly the 
best practice to protect all motor circuits by 
electrically continuous and earthed metal 
conduits. Alternative ways of running 
conduits are shown in the diagram below. 

In the right-hand motor, the conduit, from 
the regulating resistance and starter, is run 
above the motor ; if the ring bolt is with- 
drawn, the carcase of the motor may be 
earthed by screwing a piece of conduit into it 
and joining up by a tee piece. The circuit 
wires are taken out of a tee piece fitted with 
bell mouth, the end of the conduit being sup- 
ported by a flange screwed into the floor. 
The left-hand motor is shown with the 
conduit running along the floor; it is better 
to sink it if possible, but in all cases where 
it has to be run above floors, it is essential 
that lug bends are screwed into the floor to 
support the vertical leading-in run. "These 
lug bends may be fitted with the required 
length of conduit and finished with a bell 
mouthpiece, as illustrated. They afford 
protection to the circuit wires right up to the 
point where the energy is utilized. 
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Lock-nuts, Gc. 

Bayliss, Jones, G Bayliss, Ltd. 

qu importance of a good lock-nut has 
long been recognised in engineering, 

and a great many attempts at the production 

of a satisfactory form have been made. 

Messrs. Bayliss, Jones, & Bayliss, Ltd., of 


VIEW OF 


HELICOID 


mm 
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Wolverhampton, have for many years past 
manufactured a form of lock-nut which has 
given great satisfaction, ‘This is known as 
the *Helicoid," and consists of a coil of 
steel of immense power combining active 
energy with passive resistance, and giving an 
automatic circumferential grip of the bolt. 
An important feature of the nut is that it is. 
riasting, and only one nut is required. 


LOCK-NUT, 
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|) GENERAL View ОР 
WARWICK WORKS 
j BIRMINGHAM 


34€ 
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PART OF TOOLMAKING MACHINE SHOP 


Views in the Warwick Works, Birmingham, of W. McGeoch © Co., Ltd. 


The works depicted above are run on very successful lines by W. MceGeoch & Co., Lt^ 


and are regularly producing high-class Electrical Fittings. Der’ с of the most elabo ~~ 
Fittings are prepared and embodied in бези"! models w= piven. бап а 
reputation in all parts of the world. Furth- PSI 
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The makers claim that it is impossible to 
force the lock-nut in such a way as to strip 
the thread, either of the nut or of the bolt 
on which it is fixed. Ап ordinary type of 
spanner is used, and no special precautions 
need be observed either in the putting on of 
the nut or its removal. 

The ‘“Helicoid” lock-nut is made by 
coiling on a mandril a bar of steel or other 
suitable metal of special section, in a cold 
state, in such a manner that a close helical 
coil, having a permanent set, is formed. 
This coil is then sawn into suitable lengths, 
according to the size of the nut. The 
blanks are then tapped, faced, shaped as 
required, chamfered, and countersunk at 
both ends. In tapping, the threads are cut 
to the same pitch as those of the bolt, but 
the internal diameter of the nut is made 
slightly smaller than the diameter of the 
bolt on which it is intended to be used, so 
that in tle placing of the nut on the bolt the 
former of necessity expands, thereby bringing 
into action the spring of the coil. 

The mechanical impossibility of an 
absolute fit between a male and female 
screw thread, and their consequent relative 
independence, are the prime causes of the 
tendency of an ordinary nut (under shock 
and vibration) to slack back off its bolt. 

In the *Helicoid" lock-nut the con- 
tinuous effort of the slightly expanded spring 
coil to resume its original permanent set 
automatically keeps the surfaces of the 
female threads in close gripping contact 
with those of the male throughout their 
whole length, and thus renders any slacking 
back of the nut by mere vibration or shock, 
however violent and sustained, an impos- 
sibility ; at the same time saving the added 
cost of a check or lock-nut, not to mention 
the economy effected in the length of the 
necessary bolt or stud. The ''Helicoid" 
nut is similar in general appearance to an 
ordinary nut. No washer is necessary, nor 
any other accessory whatever. It is not 
necessary to screw the nut down particularly 
hard, as it will remain in any position in 
which it is placed. 

The nut has been thoroughly tried in 
practical use during the last three or four 
years, and the results have been eminently 
satisfactory. It has also been adopted for 
use on the fastenings of several important 
tramways, including ‘he 2 of Doncaster and 
Stockport, the South Lion Jon conduit system, 
and the І ^ndo^? dp ways. 
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Electrical Porcelain. 


NE sees, hears, and reads a great deal 
in relation to the development of 
electricity as a source of light, heat, and 
power. Very great expansion has taken 
place in all these directions within the last 
twenty years, and there can be no doubt 
that much of this success would have been 
quite impossible had it not been for the 
very valuable assistance rendered to elec- 
trical engineers by the oldest of all the 
industries, viz., that of pottery manufacture. 
It is to the potter that we would ascribe the 
due meed of praise for the part he has 
played in making electric lighting, heating, 
and driving of much more practical applica- 
tion and wider utility than could otherwise 
have been the case. 

One of the chief obstacles to electrical 
engineers had been, and still continues to 
be, non-conducting or insulating materials. 
There is a list of these insulating materials 
given in every text-book on electricity, and 
if carefully noted, it will be seen that 

(т) The number of such 15 large ; 

(2) They are chiefly materials which are 
very inflammable ; 

(3) Where not inflammable, they are ex- 
pensive and difficult to form ; 

(4) The best are almost prohibitive on 
account of cost. 

Of all these materials, considering all the 
qualities required, glass and porcelain offer 
the widest field of utility. 

With regard to glass, while being a very 
good insulating material, it is very difficult 
and expensive to make up into all the multi- 
tudinous forms required; besides which, it is 
very brittle when not in compact masses, so 
much so as to be prohibitive where thinness 
is essential. It 15 also very hygroscopic and 
liable to surface moisture, which acts as a 
conducting material, and then proves a 
fruitful source of short circuiting. 

Porcelain, all things considered, is without 
Goubt the most suitable product available. 
It is not surprising, then, that electricians 
early turned their attention to the potters for 
their various intricate requirements. These 
demands began to be made about the years 
1887 and 1888, and the first result of these 
enquiries was to bring to light the fact that 
potters were not the engineers of the world 
par excellence. In fact, only one or two 
manufacturers out of the hundreds then in 
existence in our own country would enter- 
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tain the enquiries, and freely passed these on 
to the few firms who would entertain them. 
Probably the first firm to give serious 
attention to the matter was that of James 
Macintyre & Co., Ltd., of Burslem, who at 
that time were well known for their specialities 
in door furniture and china for brass-founders 
and silversmiths, for whom these articles had 
to be made to the most exacting dimensions, 
and whose demands they had successfully 
complied with for more than half a century. 
This firm was the first to make articles re- 
quired for the electric lighting trade with 
screwed covers, such as switches, ceiling 
roses, &c., and for which they secured a 
registration—No. 74,681—for the design. 
Innumerable were the difficulties which stood 
in the way of the manufacture—chiefly, want 
of knowledge of electric lighting ; more exact 
knowledge of the raw materials used ; more 
exact knowledge of the contraction of bodies 
and glazes ; scientific instruments for deter- 
mining these contractions; contractions at 
various temperatures, and the difficulties of 
carefully estimating these; more exact 
control over the drying and firing processes ; 
more suitable machinery for the production 
of articles interchangeable with each other ; 
machinery capable of producing the work 
cheaply so as to make a much more extended 
use of the articles possible. 

To go into all these difficulties and to 
point out the way in which one and another 
has been overcome would be outside the 
scope of this article ; but it is not too much 
to say that, proportionately, the manufacture 
of porcelain goods for electrical purposes 
has made as rapid strides as any industry of 
its times, and the names of some of the 
potters engaged in this manufacture ought to 
be chronicled with those of the electrical 
engineers of the times, in common justice to 
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the intelligence, skill, and industry they have 
brought to bear upon the work. 

We cannot, however, refrain from calling 
attention to some of the works of this firm, 
and when we examine the same, as we have 
done, we cannot understand for a moment 
how the commoner-looking German articles 
can find a sale in this country. The ivory 
switches, cut-outs, ceiling roses, balance 
weights, fuse boards, &c., of this firm are 
made of such fine material, in such good 
forms, so beautifully glazed and finished, that 
they are fit to be placed anywhere, while 
these same articles made in their black 
body are unequalled by any other firm. In 
addition to these articles for electric lighting, 
they make a speciality of vitreous material 
for high-tension work, which is of such 
insulating properties as to resist shocks 
of 60,000 volts. 

Another branch of their work is that of 
resistance cylinders and sheaths for electric 
pyrometers. Architects requiring artistic 
work when providing for electric lighting in 
mansions would do well to remember that 
the porcelain parts, absolutely necessary, 
need not necessarily be ugly, and this firm 
can supply these parts decorated in the 
richest and most artistic manner, to suit any 
rooms where they may be required, and we 
are of opinion that the fashion prevailing 
a hundred years ago of introducing into 
houses richly decorated porcelain door fit- 
men's would be wisely followed in relation 
to porcelain electrical fitments. То enumer- 
ate the entire production of this firm would 
be impossible, but it is not too much to say 
that there can be no porcelain pieces 
of any description required in connection 
with electrical lighting and heating appli- 
which they are not laid out to 


ances 
supply. 
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ELECTRICAL AND ALLIED INDUSTRIES 
OF MANCHESTER. 


OP 


The Single-phase 


Railway System. 


British Westinghouse Electric © 
Manufacturing Co., Ltd. 


4 direct-current railway system, ex- 

cellent as it has proved itself to be 
in many respects, has limitations in voltage 
and speed control which are now beginning 
to be regarded as insurmountable. It has 
long been understood that if a single-phase 
alternating-current motor, which possessed 
certain of the characteristics of the direct- 
current series motor, could be perfected, it 
would be capable of many results impossible 
in direct-current traction. With such a 
motor, limitations of voltage would be no 
longer necessary ; any desired speed could 
be obtained economically; and a single 
overhead wire conductor, with track return 
—a most valuable feature—could be 
employed. 

With this in view, experiments were made 
as early as 1893 by Westinghouse engineers. 
A car was equipped with two motors of this 
type and put into actual 
operation. Since then the 
system has been con- 
tinually developed and re- 
fined in all its details. 
Both motors and auxiliary 
apparatus have been perfec- 
ted, and the Westinghouse 
system is now in use on 
several of the principal 
suburban and main line rail- 
ways throughout the world. 

The high-voltage trolley 
construction developed by 
the Westinghouse Com- 
pany is simple, strong, and 
thoroughly practical. 
Twenty thousand volts can 
be safely used. High-vol 
tage distribution does away 
with expensive feeders, and 
enables the current to be 

‘ried to a greater distance 
fru Се ower Һ i 


sub-st "^ 


2 


4 thirty 


The sub-stations for a  direct-current 
system require expensive rotary converters 
and attendants to look after them. With 
the single-phase system lowering transfor- 
mers only are needed, and these operate 
satisfactorily without feeders and without 
attendance. The absence of rotating 
machinery renders the service less liable to 
interruption, and the losses in these 
machines are avoided. The transformer 
also has a far greater momentary overload 
capacity than a rotary converter. The auto- 
transformer, which reduces the line voltage 
to that suitable for the motors, is provided 
with several taps on the low-tension end 
which give the progressively increasing 
voltages required for accelerating the motors 
to full speed. 

These transformer taps may be connected 
to the motors either through а hand con- 
troller of the drum type or through a group 
of unit switches on the Westinghouse 
multiple-unit control system. In practice 
two consecutive taps are always connected 
to the two ends of a preventive coil, except 
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ONE or 35 WESTINGHOUSE ONE-PHASE LOCOMOTIVES BUILT FOR THE 
York, New Haven & HaArtrorp RAILWAY. 
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at the moment of changing to a higher or 
lower voltage when one only is disconnected. 
The motors are fed from the centre of the 
preventive coil, whose function it is to 
prevent short circuits of the transformer 
taps whilst permitting the change from the 
lowest to the highest voltage tap (and vice 


vér$a) to be effected without breaking 
circuit. 'This method provides very smooth 
acceleration. 


The absence of rheostats, moreover, makes 
every notch of the controller an efficient 
running position which may be held for any 
length of time, whereas the series parallel- 
control system used on  direct-current 
equipments, has only two running positions, 
** full series” and “ full parallel." 


Westinghouse single-phase motors will 
operate equally well both on alternating 
and direct current. For operation on the 
latter the motors are connected, two in 
series, for боо volts; if there be four 
motors the two pairs are connected, first 
in series and then in parallel, as in ordinary 
series-parallel control. The transformer 15 


cut out, and the motors and control 
apparatus operate in the same way as 
ordinary direct-current equipments. The 


multiple-unit system of control can be as 
readily applied to single-phase equipments 
as to direct-current ones. ‘The absence of 
electrolytic action is an important character- 
istic of alternating current. The use of the 
single-phase system, therefore, renders 
heavy expenditure on return conductors 
unnecessary. 


The following figures show the approxi- 
mate relative costs per mile of double track 
on direct and single-phase current systems :— 


Single-phase. Direct-current 


ў £ 
Shb-Stalpn: cesso vos 320 2500 
CONCE Ine. 23: vw I350 1880 
Transmission line 370 440 
Track bonding ......... 80 8о 
2120 4900 


Difference per mile in favour of single- 
phase system, £2780. 

In the case of one single-phase road now in 
operation it was estimated that with direct- 
current motors the complete line would 
have required at least ten rotary converter 
sub-stations, With the single-phase system 
only three transfew~er sub-stations w- 
needed resting 'erab! = , in 
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135 ToN WESTINGHOUSE SINGLE-PHASE LOCOMOTIVE. 


The British Westinghouse Company stands 
in a position of peculiar advantage amor.g 
manufacturers of apparatus and equipments 
for single-phase railways, having at its ser- 
vice the combined American and European 
experience of the most successful single- 
phase engineers in the world. In America, 
Westinghouse single-phase lines greatly 
preponderate in number and extent over 
those of all other European and American 
manufacturers together. 

On the Continent of Europe, where 
single-phase railways are generally regarded 
as the traction. system of the future, and 
where the particular attention of manu- 
facturers and engineers is being directed to 
their construction and improvement, the 
Société Anonyme Westinghouse, of Paris 
and Le Havre, have been successful in 
securing several contracts for the equipment 
. of single-phase lines. The recent Westing- 
house-Finzi alliance, combining the Société 
Anonyme Officine Elletro- Ferroviarie, of 


Milan, with Westinghouse interests, is an 
additional witness to the progress of 
.estinghouse single-phase work on the 
Continent. 


It will be seen from the following list of 
installations that the W estinghouse single- 
phase system has already been adopted on 
thirteen. railroads in various parts of the 
world, comprising about three hundred miles 
of line, and requiring motors of an aggregate 
capacity of over 65,oooh.p. Perhaps the 
most noteworthy of these is the New York, 
New Haven,and Hart(grd Railway Company, 
which has orderq ve single-phase 
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locomotives capable of maintaining 
a speed of sixty to seventy miles an 
hour, with a train weighing 250 tons. 


List of Westinghouse Single-phase 
Railways zn Operation or in Course 
of Construction. 
Total 
Capacity. Miles. 
H.P. 


LINE. 


*Indianapolis and Cin- 


cinnati Traction 
Company М у KOGO 57 
*Fort Wayne and 
Springfield Railway 
Company 1200 18 
*Warren and James- 
town Street Railway S067 522 
* Atlanta Interurban 
Railway IS Geol (452 
*Keeling and Ridge 
Railway Company . боо 55 
*British Westinghouse 
Company, Manches- 
fer VWOrkSini om, is я 400 
*Interworks Electric Railway, 
Pittsburg foa о Se, СНО 5 
*Locomotive for Swedish State 
Railway . Н ea ate erus 300 
Villejo, Benicia and Napa 
Valley Traction Company 130 
*Long Island Railway 600 IO 
*Rome—Civita Castellana Rail- 
way otro ООЗУ vga 
Bergama — Valle Brembana 
Railway . 1500 19 


New York, New Haven, and 
Hartford Railway 
*Spokane and Inland Railway 
Sarnia Tunnel 


* Lines in actual operation. 


35,000 25 
8800 33 
1500 5 


<> 


Meters and Switchgear. 
Ferranti, Ltd., Hollinwood, 
were prominent 


Mv FERRANTI, LTD., 
among the pioneer manufacturing 


electrical engineers in this country, and their 
association with electricity supply is to be 
met with on every hand in the principal 


stations in this country, in which their 
engines, alternators, switchgear, and trans- 


formers are installed. As we have already 
indicated in the section dealing with typical 
British electrical undertakings, Mr. Ferranti 
was closely identified with the first power 
transmission scheme ever put into practice, 
and it was but natural that as the outcome 
of his experience he should undertake the 
formation of a concern to manufacture and 
erect heavy electrical plant and apparatus. 
The Ferranti engine, alternator, transformer 
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and cellular switchgear are electrical products 
which originally made electricity supply 
commercially possible, and from which all 
the most important subsequent developments 
have sprung. Valuable ideas, due to Mr. 
Ferranti’s genius, and embodied in the 
products of his company, practically gave 
to the electrical fraternity important cues 
which it was only too glad to follow. 

The present works of the company exem- 
plify in a striking manner the march of 
specialization. Whereas in the early days 
almost every requisite of electricitygeneration 
and control was produced at the works, the 
scale of products has been narrowed down to 
that of meters, transformers, instruments and 
switchgear, and the company now specializes 
in the design and production of these. The 
old works have been rea:ranzed, and made 
suitable for the manufacture of switch and 
meter parts, and for the assembly of these 
into their complete form. We present views 
of the switch and meter assembly shops 
from which a good idea of the general 
arrangement can be obtained. Тһе designs 
in the way of switchgear include low-tension 


VIEW IN THE 
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boards for direct and alternate currents for 
lighting, power, and traction supply, and 
these are of the usual slate-slab construction, 
switches and instruments being mounted on 
the front, and connections and terminals at 
the back, the whole being supported by 
channel iron framing. For extra high- 
voltage work a form of distance control 
gear has been standardized which possesses 
many unique features. One of these is a 
special remote control switch operated by a 
pull magnet which directly actuates the 
main moving contacts. In the instrument 
department consumers’ meters for direct and 
alternate currents are manufactured. The 
detail work for the production of these is 
very elaborately carried out, and a system is 
in use which provides for the rapid pro- 
duction of these parts and their passage to 
the assembly shop with a minimum of delay. 
A new form of continuous-current meter 
has just been put on the market in which 
no shunt across the mains is employed, 
there being, however, a variable resistance 
shunted across the meter terminals. ‘The 
voltage drop across a то-атреге meter 
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MAIN SWITCH ASSEMBLY SHOP OF FERRANTI, LTD. 


is only .o6 volts, and the starting current 
for a meter of this size is one-twentieth of an 
ampere. Other instruments manufactured 
are moving coil switchboard instruments for 
continuous current, and induction type in- 
struments for alternate current. Watt meters, 
idle current ammeters, and phase indicators 
are also made, in addition to reverse current 
relays, for direct and alternate current 
power circuits. In the transformer depart- 
ment, static transformers for one, two, and 
three-phase current are manufactured, and 
also a standard line of current and potential 
transformers for instruments. The main 
products of the company are certainly worth 


inspection, and visitors in the Manchester 


district would do well to find an opportunity 
to go through its Hollinwood works. 


c 


Dynamo Electric 


Machinery. 
Mather & Platt, Ltd. 

>s early as 1882 Messrs. Mather & Platt 
^1 became assou 1 with electrical 
manufacti: ' “rl, 
SeVeia,. уз. 


* 
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Alpine accident, but whose name is em- 
blazoned on the roll of electrical fame, was 
prominently identified with the early work 
of the company in producing the now 
celebrated Edison-Hopkinson dynamo. ‘The 
design and inauguration of the Manchester 
electrical supply scheme were mainly due to 
his skill and determination, and he was also 
instrumental in advising the company upon 
many important developments in the field of 
electrical manufacture. 

At the present day, the electrical depart- 
ments of Messrs. Mather & Platt are mainly 
devoted to the manufacture of steam and 
gas engines, condensing plant, multipolar 
dynamos, polyphase machinery, and a.c. and 
d.c. motors of various sizes. The gas 
engines manufactured are of the Korting, 
horizontal, two-cycle, single-cylinder type, 
which are built for direct coupling either to 
alternators or direct-current generators. ‘The 
main heavy engineering work is carried out 
at the Salford Ironworks of the company, 
while the production of motors is undertaken 
in a special shop attached to the large Park 
Works at Newton Heath. A splendid 
example of the company's products is to be 
seen in the Strawberry Road Electricity 
Works of the Salford Corporation, an 
¿ation of which appears оп page 49 of 
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this issue. We. present a page of composite 
views which depicts very clearly the various 
departments given over to electrical products 
in both the above-mentioned works of the 
company, and we take this opportunity of 
expressing the hope that our foreign visitors 
to Manchester will make a special effort to 
spend even a short time in looking through 
the works of this company. The particular 
line of route selected for the visitors touches 
but few spots of electrical historical interest, 
and for this reason the works of Mather 
& Platt become specially attractive. In 
many instances, the pioneer electrical firms 
of this country have either been absorbed 
by modern organizations or have ceased 
entirely to exist under their old name. The 
electrical business of Messrs. Mather & Platt 
has, however, been regularly extended from 
quite the early stages, and an inspection of 
its shops becomes therefore a matter of 
more than ordinary interest. 


<> 


Cranes and Machine Tools. 
Craven Bros., Ltd. 


WE: think that not one of our readers 
either at home or abroad needs 
an introduction to the firm of Craven Bros., 
Ltd., of Manchester and Reddish. The 
products of this company must be known 
throughout the world, not merely by name, 
but by a reputation spring- 
ing only from excellence 
in design and soundness of 
workmanship. We know 
of no firm more typically 
British, either as a business 
house or a manufacturing 
engineering establishment. 
Some industrial under- 
takings are content to rest 
on the laurels which boom 
and push in -their way 
afford, while others believe 
in : > producticn of what 
our American friends would 
call “а real live talking 
article.” ‘This latter is what 
Messrs. Craven Bros. have 
done in the past and are 
doing to-day. Their pro- 
ducts, from the smallest 
machine tool to the most 
powerful electric 


demonstrate in an effective but unobtrusive 
manner the extent to which industrial 
achievement, if conscientiously applied, 
forms a factor in the success of an organ- 
ization. ‘The firm dates back to the early 
times of engineering activity, being formed 
in 1853, when a small machine tool- 
making works was started in Saltord. The 
excellence of the work produced gave the 
firm a local reputation which soon created 
a demand in excess of the capacity of the 
shops available. A removal to larger works in 
Collyhurst Road was soon necessary, and 
in 1863 the continued growth of the business 
necessitated a still further removal to the 
site of the present works in Osborne Street. 
Between 1875 and 1880 work was com- 
menced on the building of cranes, especially 
of the rope-driven type, of which a very large 
number has been made. When electric 
power came into general use the necessity 
for adapting crane designs to the electric 
drive was immediately realised, and in a com- 
paratively short space of time the building 
of some of the largest of these stood to the 
credit of the firm and materially enhanced its 
reputation, At the present time standard 
travelling cranes with a lifting capacity 
ranging from one to one hundred and fifty 
tons are produced. ‘The concern was con- 
verted into a limited liability company in 
1885, and growth of the business has been 
very remarkable since that date. ‘The site 
for extension at Osborne Street was gradually 
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filled up with additional workshops, and 
when the extent of its capacity was reached 
entirely new shops on the outskirts of 
Manchester were decided upon as the most 
satisfactory solution to the problem of 
expansion which then presented itself. 
These works have been erected at Reddish, 
and as they are in every way typical of 
modern ideas on workshop construction 
some brief account of them will be of 
interest. 

The principal erections consist oftwo long 
blocks of buildings, one of which is a range 
of shops for foundry work ; the other is al- 
lottedto machine and erect- 
ing shops,smithy, &c. The 
foundry is fitted with three 
twenty-hve ton travelling 
cranes, and some smaller 
ones, both of the overhead 
and the jib variety. Thus 
a fifty-ton casting can, if 
necessary, be handled by 
two large cranes working 
side by side. The building, 
being wide and lofty, is 
delightfully coolin summer, 
while its heating apparatus 
makes it comfortable in 
winter. Three cupolas 
provide the works with all 
the iron required. The 
erecting and machine shops 
are built on the same scale 
and design as the foundries 
and are practically a replica 
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ofthefirst mentioned. Over- 
head travelling cranes play 
a prominent part in the 
equipment, for many 
weighty sections of work 
must be handled from time 
totime. The lathe, the ma- 
chine, and the erecting 
departments are spacious 
and compact, and every- 
thing is designed for the 
comfort of the workers; and 
every known labour-saving 
device has been pressed 
into service at the works. 
The forges in the smithy 
are not equipped with 
the customary smoky chim- 
neys, but are provided 
with draught pipes below 
floor level which carry 
all noxious fumes to the outside of the 
building. Everything is electrically driven, 
the engines and the dynamos being of 
350h.p. for the requisite driving and lighting 
of the works. 

Mess rooms are provided for the work- 
people, as are also dining rooms for the 
staff. Temporary offices, however, only exist 
here at present, these being long, one- 
storeyed buildings of corrugated iron, 
possessing quite an ornate appearance. Up- 


wards of six hundred men are employed 
here, making a total for the two establish- 
ments of about eleven hundred. 
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High-duty Machine Tools. 


Hulse © Co., Ltd., 
Ordsal Works, Salford. 


HE machine tool business 
Hulse & Co., Ltd., is one which 
sprang from an extensive experience, 
amounting to over seventeen years, of the 
late Mr. J. S. Hulse with the  world- 
known firm of Joseph Whitworth & Co. 
The name Hulse is now as famous as 
that of the firm with which its founder was 
identified, and the great industrial] field of 
manufacture is to-day indebted to the zeal 
and enterprise with which the new business 
was started in 1852. Оп the retirement of 
the founder Mr. W. W. Hulse took over the 
command, and in 189r the adjacent works 
and business of Mr. Thomas Gadd were 
acquired and textile printing machinery 
became one of the firm's products. When, 
in 1897, Mr. W. W. Hulse died, he was 
succeeded by his son, Mr. J. W. Hulse, who, 
however, only survived him another twelve 
months. A private limited company was 
then formed and developed for some years 
under the management of Mr. Henry Bates, 
at whose death, early in 19o4, Mr. Edwin 
Adams, the present managing director, 
assumed control. 


of Messrs. 
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Heavy machine tools for all classes of 
engineering work are the principal products 
of the company’s works, and amongst these 
we may specially mention large lathes, hori- 
zontal and vertical planing machines, and 
slotting, drilling, boring, and milling 
machines. In addition they produce com- 
plete plants for dealing with guns and shells 
ranging from three and six pounders up to 
those of the largest calibre. Special plant 
for the manufacture of water-tube boilers of 
various types is also made. То describe and 
illustrate the many important products of 
the company’s works within the space of 
this short article would be a practical 
impossibilty, so that we must confine our- 
selves to a brief reference to the works and 
descriptions of a few leading types of 
machinetools. ‘The buildings include seven 
extensive machine and erecting shops, sub- 
stantially built and glazed to afford a maxi- 
mum of light. In several of the shops 
galleries are fitted for dealing with light 
work in machine tool construction. Among 
the tools in the heavy machine department 
is a large planer 32ft. long by oft. 6in. wide. 
The company contracts for the complete 
equipment of workshops in almost every 
type of tool known, and amongst these fit- 
ments is a line of tools for electric tramway 
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Views in the principal Machine Shops of the C а һы. “S OF 
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DouUBLE RAILWAY WHEEL LATHE. 


and light railway repair shops, which in- 
clude wheel-turning lathes, wheel-boring and 
lacing machines, a special wheel-grinding 
machine and hydraulic wheel press for fixing 
and removing wheels from axles, and an axle 
journal lathe for truing-up journals. 

By the courtesy of the company we are 
enabled to present illustrations and brief 
descriptions of one or two typical tools. 
We illustrate a double railway wheel lathe, 
of which a large number are turned out and 
frequently arranged for direct driving by 
electro-motor ; the smaller sizes are largely 
employed in light railway and tramway 
repair shops for dealing with steel-tyred car 


PATENT VERTICAL MILLING 
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wheels. The design gives strength and | 
rigidity, which renders this type of tool very B aua 
suitable for this class of work. w04e49 ы ш, | 
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A patent locomotive crank axle lathe, "mM" 4 
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which has been specially designed for 
rapidly roughing out and finishing 
locomotive crank axles up to the 
heaviest sizes, and also 
other crank shatts within 
its capacity, is manufac- 
tured, and a most impor- 
tant factor in connection 
with lathes from which 
heavy duty is required is 
embodied — viz., Messrs. 
Hulse & Co.'s pa' 

rotating ;  '^ 
rail 
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another type of tool which has been specially 
designed for rapidly dealing with “ point” 
or “switch” rails. These machines are of 
massive proportions, to ensure the required 
stability under the strain of the four cutting 
tools in operation. For dealing with 
“splice” rails, a machine of similar design 
is manufactured, the traverse of the table 
being shorter, while the angle planed is 
greater. ‘These machines are in use in all 
the leading railway companies’ shops at 
home, and also in several continental railway 
shops. 

We illustrate an improved wagon wheel- 
boring machine for roughing out and finish- 
ing the hole and rounding the corner of 
wagon wheel centres at one operation. In 
this design of machine the work is rapidly 
set, and, every facility for easy manipulation 
having been embodied, unskilled labour may 
be utilised. An additional tool bar can be 
fitted for boss facing, and also a crane to 
facilitate the handling of the work. Among 
the important tools, a double spindle verti- 
cal drilling and boring machine is worthy of 
note, which, while suitable for general work, 
is specially adapted for drilling or boring 
two holes at one time in locomotive connect- 
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ing and coupling rods, «с. It may be 
pointed out that with this machine each 
head is driven independently either through 
the usual overhead countershafts or by self- 
contained variable-speed electric motors. 

A double axle-box brass-step boring 
machine is a form of tool which is capable 
of rapidly boring two sets of steps at one 
time. ‘The driving is either by means of a 
constant-speed electric motor or by fast 
and loose pulleys through two changes of 
machine-cut gearing, each spindle being 
provided with clutch and lever for instantly 
stopping, starting, or changing the speed. 

A speciality of the firm is a line of patent 
vertical milling and drilling machines. These 
possess several notable features, especially 
in the means adopted to keep the lower end 
of the spindle rigidly supported against the 
lateral pressure of the “cut.” With this 
object in view, the spindle works in two 
conical bearings, carried by a hollow square 
slide, which is movable vertically through 
Square guides in the body of the machine, 
and carries the spindle with it, a locking 
screw being provided for holding the slide 
firmly in position at any desired point of the 
vertical adjustment. This square slide is 
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counterbalanced by а 
weight suspended in the 
body of the machine. 
Hand and self-acting feeds 
and reversing motions 
are provided, longitudinal, 
transverse, and circular, 
and a self-acting down-feed 
motion for drilling is avail- 
able. Mechanism for pro- 
filing is fitted when re- 
quired. 

For rapidly cutting sheet 
and other metals the 
straight - cutting circular 
shearing machine possesses 
several advantages over 
ordinary shearing machines. 
The cut is continuous, 
they are easily managed, 
and not liable to get out 
of order. They are made 
in a wide range of sizes, 
and arranged to drive either 
by hand, belt, or motor, an 
attachment being provided 
at the front, when required, 
for cutting out circular 
pieces of plate without the 
necessity of first holing the 
centre of the piece to be 
cut out. 
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Steam and 


Pneumatic Hammers. 
B. © S. Massey, Openshaw. 

HE firm of B. & S. Massey was established 

just about half a century ago, and was 
at first engaged in the manufacture of cranes, 
stationary engines, &c. Before long, how- 
ever, the firm began to specialise on plant 
for the equipment of smithies, forges, and 
stamping shops. At the present time 
Massey’s have a very wide range of such 
plant, and are constantly engaged in building 
hammers and stamps of many forms and 
types for the varying work required of 
such tools, 

The steam hammers may be divided into 
two main classes, those for forge work and 
the smaller sizes for smithies, &c. Both 
classes are made in many different forms and 
sizes, with or пов s^ es. 

In addition t 
steam hammers, ts 


rc:nary forms of 
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special hammers for a great many different 
special processes; such as file forging, 
steel tilting, shovel plating, hand hammer 
making, fixing the tyres of railway wheels, 
coppersmith’s work, wheel bossing, shingling, 
flue welding, &c. Another branch of 
the trade to which B. & S. Massey have 
given special attention. and study is the 
manufacture of stamps for die work. The 
large amount of repetition work and the 
standardizing of parts in modern engineering 
has caused a great development in stamping 
in dies. B. & S. Massey are constantly build- 
ing stamps for this special work, arranged 
either for driving by steam or by belt. 
Perhaps, however, the most important 
development has taken place in the manu- 
ture of the firm's pneumatic hammers. 
Owing to the growing adoption of electric 
driving and of gas engine driving in 
engineering shops, it has become necessary 
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to provide a belt- 
driven or electrically- 
driven substitu:e for 
the steam hammer. 
This has, of course, 
often been attempted 
before with varying 
success, but until 
the appearance of 
Massey'spatent pneu- 
maticpowerhammers 
there was no hammer 
which could compete 
with the steam ham- 
mer in comple:eness 
of control and in the 
force of its blows, 
in the possibility of 
holding the tup at 
the top of its stroke 
and in holding down 
firmly on the work, 
and in the complete 
control of the moving 
parts. These objects 
have, however, been 
completely accom- 
plished in the pneu- 
matic hammers in 
question, 

One specially good 
feature of this new 
design is its applica: 
bility to the larger 
size of hammers. 
Owing to the juxta- 
position of the com- 
pressing cylinder and 
the hammer cylinder 
in which the com- 
pressed air is used, 
there are none of 
those heat losses 
which are such a 
serious feature of 
air driving. Another 
source of economy 
in the driving of the pneumatic hammers 1s 
the fact that the air is only compressed to the 
exact pressure needed for any particular blow, 
and the wasteful throttling down [топ а 
constant pressure to the particular pressure 
needed for each blow is avoided. 

These two sources of economy taken 
together make these pneumatic hammers 
very much cheaper to drive than are steam 
hammers. Another advantage is the co 
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PNEUMATIC HAMMER CPERATED BY ELECTROMOTOR BUILT BY B. & S. MASSEY. 


plete absence of all water from condensing 
steam, which is so great a trouble with many 
steam hammers. 
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Electric Lifts. 


William Sprowson © Co. 
gs development and manufacture ot 
electric ПЁ . be’ taken up with 


"se in this country 
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and William Sprowson & Co., Ascendent 
Works, Newton Heath, Manchester, have 
been closely identified with this development. 
Their works have been kept busy for many 
months manufacturing hoisting engines and 
developing special forms of electrical control. 
This firm is the first, to our knowledge, to 
produce a fully automatic push-button system 
which possesses many unique features. A 
system of electric interlocking has been 
devised which gives the passenger complete 
control of the machinery. The arrangements 
also provide for speeds as high as 23oft. 
per minute, and the makers claim ability to 
run the car at as high speeds under their 
system as any other. A very important 
feature of the system is an arrangement 
whereby the doors are automatically closed 
and locked. 

The whole apparatus is operated by 
means of the car switch, which opens all 
circuits when the handle, or key, is in the 
central position and causes the lift to travel 
in one direction when the handle is moved 
to the right, and vice versa. This car switch 
does not handle the main current of the 
motor, but only shunt currents which are 
used for exciting solenoid switches, which 
shunt currents never exceed about half an 
ampere. Consequently, the car switch is a 
very durable piece of apparatus, as the 
liability to sparking on its contacts is 
reduced to a minimum. 

The movement of the car switch from the 
centre first excites two of four solenoids, 
causing them to close their switches and so 
determine the direction of rotation of the 
motor. The solenoid controlled main switch 
then closes and supplies current to the 
motor through all the rheostat resistance, 
while at the same time the brake solenoid 
IS excited, causing it to release the brake. 
The accelerating. solenoid is then excited 
and pulls up the contact lever at the speed 
to which it has been previously adjusted, 
thereby slowly cutting out the resistance 
and bringing the motor gradually and easily 
up to normal speed. Should the operator 
fail or forget to stop the car at the extreme 
end of its travel, the circuit will be auto- 
matically opened Буе limit switch, and 
the car will be brought to a standstill in 
precisely the same way as when it is stopped 
..; the attendant. 
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switch will not close, except when all the 
rheostat resistance is in series with the 
motor armature. А patent electric safety 
bar is added which must be lowered before 
the attendant can move the car, and if 
raised while the car is travelling the circuit 
is opened and the car immediately stopped. 
Under these circumstances it is impossible 
for a passenger to attempt to leave the car 
while it is in motion. 

A pulley is mounted on the shaft of the 
reversing switch for rope control, and the 
operating rope, which passes through the 
car of the lift, is passed round and secured 
to this pulley in such a manner that when 
the rope is pulled upwards the reversing 
switch will be turned in the direction 
necessary to drive the car downwards, and 
vice versa. The function of the reversing 
switch is to set the direction of rotation of 
the motor, and to open and close the circuit 
of the main switch solenoid, and, as it is 
never called upon to make or break the 
motor circuit, the possibility of sparking on 
this switch is reduced to а minimum. When 
the reversing switch is brought to the “ off” 
position it turns a cam, which is mounted 
on the opposite end of the same shaft in 
such a direction as to force the rheostat 
contact lever to the highest position, in 
which position it inserts all resistance into 
the motor circuit, and in which position it is 
held. When the reversing switch is brought 
to the full “on” position the cam on the 
rheostat is moved into a position in which 
the contact lever is free to fall to the lowest 
position. The solenoid circuit of the main 
switch is at the same time excited, with the 
result that it attracts its plunger and closes 
the main circuit, thereby supplying current 
to the motor through all the rheostat 
resistance, releasing the contact lever, which 
falls by gravity at the speed to which it has 
been previously adjusted, thereby slowly 
cutting out the rheostat resistance and 
bringing the motor gradually and easily up 
to its normal speed. 
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S pecialized Motor 


Manufacture. 

Electromotors, Ltd., Openshaw. 

T last seven years has witnessed the 
development of specialization in the 

engineering trades to a degree at one time 

‘tered almost impossible. This has 
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ELECTRIC LIFT ENGINE, BY 
ELEcTROMOTORS, LTD. 


probably been carried to a finer issue in 
electrical manufacture than in any other 
branch of engineering. Long before this 
date the smaller electrical products were 
manufactured on these lines owing to the 
quantities in which they were necessarily 
required, and their standardized nature. It 
was only with the advent of the tram car 
motor and the increased application of 
the smaller sizes of electric motors that 
specialization was considered possible in the 
manufacture of heavier electrical apparatus. 
It is common knowledge how our American 
cousins stole a march on us by first adopting 
this method of manufacture, and the advan- 
tages they obtained became apparent when 
it was found they could sell their products 
in this country at a price considerably lower 
than the leading English manufacturers. 

To the founders of Electromotors, Ltd., 
Openshaw, can be given the credit of being 


ELECTROMOTORS, LTD., STANDARD 
BACK-GEARED MOTOR. 


ELECTRIC FRICTION HOIST, BY 
ELECTROMOTORS, LTD. 


one of the first, if not the first, firms to take 
advantage of the success of our American 
competitors, and to appreciate that there was 
a big opening for those who first manu- 
factured in a similar manner in this country. 
The company was formed in 1899 for the 
express purpose of manufacturing electric 
motors of a comparatively limited range, 
and the first eighteen months was occupied in 
temporary premises waiting the completion 
of the new buildings in Openshaw, during 
which period the designs were perfected, 
and the numerous gauges, jigs and special 
tools necessarily attendant upon such a 
venture were designed and made. It might 
be noted as an interesting fact that, although 
the firm does not claim any pre-eminence in 
the size of their works, more than £25,000 
was laid out before they commenced to 
advertise their specialities; that is to say, 
before they secured their first order. The 
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success attending their efforts was most 
decisive, and within a comparatively short 
space of time they had taken their place 
amongst the premier manufacturing firms of 
the country. It 1s worthy of note, that, 
adhering to their successful policy, Electro- 
motors, Ltd., still confine themselves to 
the full exploitation of the specialities 
attendant upon the range of machines they 
originally set out to manufacture. They 
now have, in addition to their standard lines 
of motors, a complete range of crane and 
hoist motors, inter-pole and variable speed 
motors, and domestic appliances, such as 
knife and silver cleaning machines, boot- 
polishing machines, dish washers, horse 
clippers, propeller fans and friction hoists. 
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Suction Gas Plants. 
The Industrial Engineering Co, 


T Industrial Engineering Company, of 
Manchester, several years ago gave a 
great deal of attention and experimental re- 
search to the design of gas producers and 
pneumatic appliances. Owing to increase of 
business and inability to extend its existing 
works, it was found necessary to move to an 
entirely new site. The present works, which 
have now been in operation for about four 
years, have an area of approximately 12,000 
square yards, and are situated alongside 
Newton Station, on the main line of the 
Great Central Railway. | 
The large illustration shows the general 
arrangement of the various departments. 
The building on the left is the iron foundry, 
in which iron castings up to зо tons are 
easily dealt with. Besides the foundry 
supplying castings to the various require- 
ments of the other departments of the 
company, castings are also supplied to most 
of the principal engineering firms in Lan- 
cashire and Yorkshire. One great speciality 
is castings of steam and gas engine cylinders, 
and large engine frame work. <A view of 
the interior of the foundry is shown in Fig. 3. 
The central buildings constitute the 
technical, commercial departments, and the 
stores. The building in the centre is the 
main machine shop, the interior of which is 
shown in Fig. 2. This shop is equipped 
with thoroughly up-to-date labour-saving 
machinery and device^ .or quick production. 
In this shop af€ constructed all sizes of gas 
producers, frome ro зоо b.h.p, and 
Td 
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electrical generators and motors ranging from 
100 to roookw. capacity. 

In this main shop are two galleries (Figs. 1 
and 4). No. 1 gallery is equipped with auto- 
matic machinery for the production of all the 
small parts of electrical machinery, and No. 4 
is the winding department, in which all the 
armature winding and field coil winding are 
performed, and for the fitting and assembling 
of small electrical machines up to rookw. 

The building on the extreme right is the 
pattern stores, and the building adjacent to 
it is the forge. The buildings in the back- 
ground are the pattern shops. The whole 
of the buildings are electrically equipped 
throughout, steam and gas being used as 
prime movers to operate electric generators. 

Referring to the gas plant manufactures 
of the company, two types are made, viz., 
Simplex and Suction. In the: “Simplex” 
plants, gas of about 3co to 350 B.T.U.’s per 
cubic feet, and free from tar, is obtained 
from ordinary fuel, such as bituminous coal, 
wood shavings, sawdust, and such like. In 
conjunction with the Simplex plant, and an 
accessory piece of apparatus, hydrogen gas 
can be manufactured at about 15. 6d. per 
1000 cubic feet as against 15s. by the usual 
methods. The purity of the gas thus 
obtained averages about 97 per cent, but 
this standard can be increased at a slightly 
higher cost of production. The suction type 
plants of this company possess many dis- 
tinctive features in design, rendering them 
very responsive to variations in load, and 
easy to start from cold—very important 
points for successful working, and which 
many producers on the market fail to satisfy. 

The company is closely associated with 
several of the leading gas engine builders, 
and is in the unique position to supply the 
complete plant, comprising gas producers, 
engines and electric generators of all sizes, 
at lowest prices, for the requirements of an 
up-to-date power house. 

Many of these complete plants have 
been installed in factories, music halls, 
and engineering establishments. It will be 
interesting to managers and superintendents 
controlling similar enterprises to know that 
a unit of electricity can be generated at the 
switchboard for one half penny, including all 
charges, wages, fuel, standby losses, stores 
and depreciation, and if a moderately high 
load factor can be obtained, the cost will be 
less. Referring to the manufactures of 
electrical machinery, although the company 
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has made these only the last three and a half 
years, nearly 2000 machines of all sizes, 
from rh.p. to several hundred horse-power, 
have been produced, and are running success- 
fully in all parts of the United Kingdom 
and abroad. The company's pneumatic 
appliances comprise apparatus for stone 
surfacing and carving, caulking, chipping 
and drilling. 
< 


Steam Pump Specialists. 


Frank Pearn é» Co., Ltd. 
HIS company was founded by Mr. 
Frank Pearn in the year 18709, to 
carry on the manufacture of steam pumps, 
a patent for which he had taken out for а 
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PEARN SINGLE-CYLINDER PLUNGER PUMP. 


double-acting pump with one ram packed 
externally. In consequence of the demand 
for this type of pump, the works which were 
originally established in Hulme, Manchester, 
and constantly being added to, were removed 
to West Gorton in 1878, and to the extensive 
establishment there several important addi- 
tions have been made. In 1874, Mr. Sinclair 
Pearn joined his brother to control the 
commercial branch of the business. 

At the new works, the company widened 
the scope of their manufactures, undertaking 
the making of pumping plants for collieries, 
waterworks, and hydraulic installations, of 
which several are in use in this country and 
abroad. In 1894, the firm was converted 
into a private limited company, Messrs. 
Frank and Sinclair Pearn retaining the 
position of directors. 

With the advent of the electric motor, the 
company at once recognised the effect that 
this system of driving would have upon 
the pumping plants for collieries, &c., and 
turned their attention to the designing of 
plants to meet the demand. Опе important 
installation erected is at the Wallsend and 
urn Colliery, near Newcastle-on- Tyne. 
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It is a horizontal treble ram pump, rams 
r2]in. diam., stroke 18in., with double 
gearing of cast-steel, driven with ropes. 
The motor is of the British Westinghouse 
Company's manufacture of 300b.h.p., the 
duty of the pump being 36,000 gallons per 
hour against a head pressure of rrooft. 

The company have designed a pump which 
they designate N series, and is made with 
single, double and treble rams, of which we 
give illustrations. ‘They are suitable for all 
classes of work, and several are supplying 
boilers working steam at zoolb. per square 
inch. 

The illustration represents this company's 
pump with a double-acting ram packed 
externally, which was the type of pump, 
although considerably improved, with which 
Mr. Frank Pearn laid the foundation of the 
company, and in our opinion the testimonial 
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which we herewith publish is one of the 
most unique that has come under our notice. 


[ Copy. | 
Cleveland Street, Hull, 
6th December, 1899. 
To Messrs. Frank Pearn & Co., 
West Gorton, Manchester. 

Dear Sirs,—In March, 1875, you sent us a 
double-acting pump with 6in. ram. This has 
been working night and day ever since, and is 
working to-day, but the valves and seats of the 
pump require facing or trueing up; to do this, 
our fitter may probably require to draw the 
seats of the valves. Can you please send us 
one new valve seat and valve suitable for the 
pump, so that in case of any mishap in drawing 
the valve seat we may have a duplicate ready 
to put in? 

It may interest you to know the four other 
pumps we have of your make have all done 
their work with equal satisfaction. 

Yours truly, 
THE KINGSTON-UPON-HULL 
STEARINE CO, LTD. 


[ Copy. | 
Manchester, 
January roth, 1906. 
To Messrs. The Kingston-upon-H ull 
Stearine Co., Ltd., Hull. 

Dear Sirs,——Referring to yours of 
December 6th, 1899, we shall esteem 
it a favour if you will kindly inform 
us if the pump named therein (and 
invoiced March, 1875) is still at work. 

Thanking you in anticipation, 


| 
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Yours faithfully, 


FRANK PEARN & Co., LTD. 


| 
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gineering Co.'s Works, Nev 


[ Copy. | 
Cleveland Street, Hull, 
January 11th, 1906. 
To Messrs. Frank Pearn & Co., Ltd., 
West Gorton, Manchester. 
Dear Sirs,—lIn reply to your favour 
of January roth, the pump we had 
from you in March, 1875, is working 
satisfactorily to-day, and has been 
running night and day, with the 
exception of Sundays, ever since it 
was put in to work in 1875 
Yours truly, 
THE KINGSTON-UPON-HULL 
STEARINE Co., LTD. 
After the perusal of this 
testimonial respecting a pump 
that has been working equal 
to sixty-two years at ten hours 
per day, with practically no 
renewals, it would be useless 
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this company are noted for, ^ Before 
closing our comments on this company's 
products, we may draw special attention to 
their Manchester donkey or wall pumps, 
so popular in the pumping world. 
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Steam Engine Specialities. 


Lancaster & Tonge, Ltd. 
M ESSRS. LANCASTER & ToNGE, LTD., of 
Pendleton, Manchester, is one of the 
oldest concerns in this country which has 
specialised in steam engine accessories. 
Operations were commenced in 1880, and 
the business conducted upon a very success- 
ful basis. In 1895 a limited liability 
company was formed under the present 
name of the company, and since that time 
its commercial operations have been con- 
siderably extended. The present works 
comprise iron and brass foundries, pattern 
shop, machine, brass finishing, and erect- 
ing shops, stores, and offices In the 
light machine shop are placed the smaller 
tools, including lathes, slotting and milling 
machine; also, there are several shapers, 
radial drills, and milling machines. Parallel 
with this.shop is the heavy machine shop, in 
which the more massive tools have been 
put down. Adjoining this machine shop 15 
the brass-finishing and spring-making depart- 
ment, and amongst the special tools used is 
an automatic screw-cutting lathe, which cuts 
treble and quadruple gun metal screws up 
to 2in. in diameter by 4in. long at the rate 
of fifteen per hour. The iron foundry is a 
large building served with a cupola, having 
a capacity of ten tons per hour. The 
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equipment includes two interesting wheel- 
moulding machines. Though the buildings 
of the works are comparatively old, the 
management have spared no expense in 
equipping them with the very latest pattern 
machine tools and labour-saving appliances. 

The “Lancaster” specialities are known 
by steam engineers throughout the world. 
They mainly comprise steam traps, piston 
rings, pistons and piston packings, steam 
dryers, and combined feed-water heaters and 
grease separators. Brief reference to a few 
of these specialites will not be without 
interest. 

The immense sale of * Lancaster " steam 
traps 15 a guarantee in itself of their general 
excellence, both of design and principle, for 
it is perhaps the most popular float trap on 
the market, and 1s used in a number of elec- 
tricity works, most of which have given 
repeat orders. 

The design is extremely simple, for it con- 
sists mainly of a float E having a small hole 
at the bottom, and to the float 15 fitted an air 
valve N, by which means the trouble due to 
the re-evaporation of water at high tempera- 
tures is entirely overcome. ‘The bell at the 
top of the air valve also acts as a deflector 
for the discharge, so that the cover may be 
removed and the working parts examined 
whilst in use. ‘The float is connected by an 
elbow pipe to a hollow quick-threaded 
screwed spindle. having at its end a loose 
valve, the latter being opened and closed by 
the mere rising and falling of the float. 

The action is exceedingly simple. 
Assume the float has fallen to the bottom of 
the trap and the valve is wide open. АП 
water collected in the system being drained 

flows through the hollow spindle 
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7/ enters the float and drives out the 
water through the tubular valve N, 
and the float becoming buoyant 
rises and closes the valve. As the 
steam in the float condenses, water 
from the box flows in through the 
hole F until the float falls again and 
opens the valve, and the same cycle 
of operations is repeated. ‘This 
cycle is being continually carried 
on, so that it is almost a physical 
impossibility for the moving parts 
to “hang up." These are suitable 
for all pressures from 21b. to 3oolb. 
per square inch, and they are also 
adaptable for lifting purposes. 
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The *' Lancas- 
ter" Steam Dryer, 
of which several 
hundreds are now 
in use, consists of 
a cylindrical re- 
ceiver encircling a 
central pipe, which 
latter forms the 
outlet. Thesteam 
admitted at A, 
and by means of a 
deflecting plate 
placed at the en- 
trance, is made to 
flow in a spiral 
direction round a 
central pipe. The 
centrifugal force 
generated by this 
spiral motion 
causes the water 
SECTIONAL VIEW OF '' LANCASTER" to be thrown to 

STEAM DRYER. 7 
the outside of the 
receiver, while the dryer portion of the steam 
remains in the centre and is taken off by the 
central pipe. 

In the lower part of the receiver it will be 
noticed that inclined ribs are formed on the 
inner surface. These serve a double purpose, 
in that they act as channels to carry off the 
water and dirt separated from the steam, 
instead of allowing the incoming steam to 
lick them up again, and also act as a brake 
on the revolving wet steam, which will 
naturally lie nearest the outside of the 
receiver, thus bringing it partially to 
rest and allowing any particles of 
water which may not have been 
separated by centrifugal force to fall 
by gravity to the bottom of the 
receiver. 

The dryer can also be combined 
with a stop valve, in which case it 
replaces the starting valve on an 
engine, enabling the dryer to be 
placed closer to the engine, and 
minimising subsequent condensa- 
tion between the two valves. 

The “Lancaster” spiral spring 
piston packings and serpent coil 
piston packings, respectively, have 
only one spring inside two rings, 
and in each case the spring presses 
the rings apart against the edges of 
the groove in the piston inadditionto 
pressing them against the cylinder. 


PS3 


By special appliances the pressures are accu- 
rately measured and adjusted to make the 
piston steam-tight at any given pressure with- 
out exerting undue friction. A special feature 
of the “Lancaster ” piston rings and spring 
is their great elasticity, and they can be 
fitted to worn or grooved cylinders, which 
are soon restored to a good condition, and 
they obviate the need of re-boring except in 
the worst cases. The spring will keep the 
rings tight until the latter are worn away, 
without requiring readjusting. The rings 
are made of cold blast-iron and are extremely 
tough and durable. 

The doubie type of * Lancaster" metallic 
packings is in satisfactory use at pressures up 
to 3oolbs. per square inch, and at superheats 
up to 750deg. Fahrenheit. The upper 
set fits inside the stuffing box and consists of 
alternate brass and white metal rings R, 
fitted in a cast-iron casing S. The rings К 
are pressed into the casings by a number of 
springs in the bush Үт, causing them to bed 
to the piston-rod and the inside of the casing. 
These springs also keep the casing firmly 
bedded against the dividing plate T, which 
separates the upper from the lower set of 
packings. The latter are contained in a 
casing or box C, which is secured to the 
front of the stuffing box by studs, as shown, 
making a steam-tight joint between the two 
sets. The two rings U and V, which rest on 
the bottom of the casing C, form a ball joint, 
which allows for lateral or other motion of 
the rod. Оп these rest the packing rings W 
and Wr, which are each divided into four 
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segments, and are pressed to the rod by the 
encircling springs Z. The latter are fur- 
nished with hook and eye at each end, and 
are made in halves screwing into each other, 
so that the length of the springs can be 
reduced as the packing blocks W wear. The 
lateral joints between the rings U, V, and W 


are kept steam-tight by a number of springs . 


in the bush Y, which react in the washer X, 
and press them down on to the bottom of 
the casing C. 

< 


Тре .$cience of Refuse 


Destruction. 
Meldrum Bros., Ltd. 


Y d disposal of towns' refuse has for 
many years been an important 
question for municipalities and local 
authorities. Experience has unquestionably 
indicated that burning is the only satis- 
factory and safe method of disposal. А 
comparatively few years ago satisfactory 
burning of towns’ refuse could not be made 
a matter of absolute guarantee, but at the pre- 
sent time such great strides have been made 
that the Local Government Board will not 
sanction the purchase of land for tipping 
purposes nor will they allow the disposal 
of refuse at sea. In cases where powers are 
sought for either of these extremely doubt- 
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ful expedients refuse destructors are advised 
as the only satisfactory solution of the 
problem. It is extremely gratifying to 
record that the greatest progress in this 
sphere is due to the enterprise and ingenuity 
of a British firm. Messrs. Meldrum Bros. 
have for nearly fifteen years made a close 
study of the question, and since the intro- 
duction of their continuous grate with 
special regenerator they have never had 
occasion to look back with regret upon the 
results they have obtained. ‘The system of 
isolated cells has many disadvantages, and 
these were recognised at an early date by 
the engineers of the concern. To obviate 
all the troubles experienced the continuous 
grate was designed, which comprises one 
large furnace chamber which is always 
active. This chamber is divided below the 
grate only, where it is split up into separate 
ash pits. The conditions of temperature 
within the chamber are always maintained 
constant, and they ensure perfect cremation 
of the refuse and a supply of high tem- 
perature gases to the boiler. By the appli- 
cation of a regenerator the customary drying 
hearth is dispensed with, and the temperature 
of combustion can be raised to at least 
2ooodeg. F. The makers have found with 


this system in practice that refuse sodden 
with moisture and of a low calorific tem- 
perature can be charged into the furnace, 
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VIEW LOOKING UP ONE OF THE AISLES IN MACHINE SHOP OF MELDRUM Bros., LTD. 


where it will become very quickly ignited. 
A dust separator and catcher is also made a 
feature of the plant, and with this a 
guarantee can be made that the flue gases 
leaving the stack will contain no objection- 
able deposits likely to settle in the neigh- 
bourhood. ‘The success of the design was 
immediate and has since been assured in 
practice, This is amply testified to by a 
record showing that nearly roo destructor 
plants have been installed on this system 
during the last ten years. 

The above remarks will serve as a fitting 
introduction to a brief description of Messrs. 
Meldrum Bros.’ new works at ‘Timperley, 
near Manchester. These have been planned 
on modern lines, and are equipped with the 
latest types of machine tools and labour- 
saving appliances. As might be expected, 
advantage is taken of the economies and 
efficiency of electric power, which 15 
generated by plant on the premises, and 
distributed throughout the works to circuits 
for both motors and lamps. The buildine= 


comprise a large foundry and a fine machine 
and erecting shop. The heating arrange- 
ments are very complete, being on the 
plenum system, with electrically driven 
accessories. The air supply is passed 
through a triple purifying chamber, in which 
all dust and other objectionable matter is 
extracted, so that pure air is furnished to 
the shops. During the summer months the 
heating apparatus is, of course, not employed. 
The principal tools are driven from line 
shafting along each bay in the shops, an 
electromotor driving the lengths by belt at 
one end. Twelve separate motors are 
employed for this purpose. In addition 
to the production of the dust destructors 
to which we have already referred, a 
speciality is made of an efficient form of 
mechanical stoker and a special forced 
draught system. These are used very 
successfully for every class of steam raising, 
and a considerable > Һет will be found in 
the important | |^ MS 
ANCAS: 
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Lot) Fuel Costs. 


Ed. Bennis & Co., Ltd., Bolton. 
«USE the early days of electricity supply 
Messrs. Ed. Bennis & Co., Ltd., have 
been identified with the design and con- 
struction of mechanical stokers and coal- 
conveying plant. The extensive works at 
Bolton are given over entirely to the pro- 
duction of labour-saving machinery for power 
station boiler houses, and the firm has 
equipped many of the largest plants with 
its apparatus- We cannot do better in 
referring to its specialities than describe 


View or Сол, ELEVATORS AND SHOOTS INTO STOKER HOPPERS. 


a typical installation of its plant in the 
Midlands. 

The Northampton Electric Light and 
Power Co., Ltd., supplies the whole of 
the County Borough of Northampton and 
about twenty parishes round, and serves 
a population of ninety thousand, the mains 
extending fifteen miles. It is a subject for 
congratulation that with a load-factor of 
only 10.77 per cent. the entire fuel cost 
works out as low as .31d. ‘This satisfactory 
result is largely due to the up-to-date 
“Bennis” coal ^^^""^ving and elevating 
gear. overhead bunke. "^. mechanical 
stokers and self-cleani. 


At the station situated in Angel Lane, 
Northampton, a complete system of coal- 
handling plant, working in a highly satis- 
factory manner, has been installed with 
commendable economic results. ‘here are 
four boilers, two Lancashire type, 3oft. by 
Sft. 6in., and two Babcock & Wilcox water- 
tube boilers, three furnaces. Each is fitted 
with ** Bennis” stokers and compressed-air 
furnaces, for the purpose of burning low-grade 
Midland slack. The coal is delivered into 
the storage bunkers by means of a bucket 
elevator and U-link chain conveyor, the 
latter being fixed over the top of the 
coal-storage bun- 
kers. The main 
coal elevator 1s 
48ft. long. The 
trunksaresubstan- 
tially formed of 
mild steel chan- 
nels and plates, 
strongly braced to- 
gether to render 
the elevator self- 
contained. A 4h.p. 
electric motor, 
fixed on a small 
W.I. platform se- 
cured tothetrunks 
of the elevator, 
gives sufficient 


^ ) ae p es driving power. 
Pe o Сары! The conveyor 15 


› 


of the “ Bennis- 
well-known U-link 
type. The portion 
kers is carried on 
beyond the bun- 
two light warren 
girders, after 
which it is con- 
tinued over the full length of each of the coal 
storage bunkers. Openings are provided in 
the bottom of the conveyor trough for each 
of the bunkers, the mechanism for operating 
the slides being worked from the inside of 
the boiler house. For filling the mechanical 
stoker hoppers each boiler is provided with 
an independent elevator, thus rendering it 
an independent unit. 

Another feature in these elevators is that 
the diaphragms have been fixed in, the 
bunkers immediately over the centre of the 
elevator, so that two classes of fuel can be 
easily fed to the mechanical stokers. Оп 
^ antside of the partitions is stored the 
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pendent elevators. The power 
for the elevators and mechanical 
stokers is driven through a line 
shaft, common to all. 

Another point worth notice is 
a device for automatically con- 
trolling the functions of the 
steam-raising portion of the boiler 
house plant. With this device 
steam can be kept at a constant 
pressure, as the whole plant is 
automatically thrown in or out 
of gear within a variation of jlb. 
steam pressure. We understand 
that this device in itself has, in 
many cases, been responsible for 
a saving of five per cent. in fuel, 
to say nothing of the fact that it 
is an excellent substitute for an 
ideal instrument for continuously 
recording the percentage of CO, 
in the waste gases. Over and 
above all this it enables a 
maximum amount of plant to 
be looked after by a minimum 
of labour, which in times of 
Tue Bennis a tn de AND Coat SHUTES FITTED TO labour difficulties and competition 

ATER-TUBE BOILERS Ў Е 
is an important lactor. 


better fuel and on the inside the 
inferior fuel. The attendant, by 
means of a lever, can ensure the 
running of the coal into the 
elevator boot from each side of 
the partition. ‘This is a decided 
advantage, as on the day loads, 
which are comparatively light, it 
enables an inferior qua'ity of 
fuel to be used, and as the load 
increases a mixture can be used, 
until, finally, at the peak of the 
load, the inferior fuel can be 
shut off and the boilers fed by 
the better-classfuel. Theamount 
of power necessary to drive the 
elevator is exceedingly small, 
being only ib.h.p. 

To render each part of the 
plant as self-contained as possible 
three motors are employed for 
driving the various portions—a 
4b.h.p. motor for driving a large 
coal elevator, and one 4b.h.p. 
motor for driving the U-link 
chain distributing conveyor, and 
one sb.h p. motor for driving the 
mechanical stokers and inde- Coat. ELEVATORS ^^ " ‘CASHIRE BOILERS. 
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Machine Tools. 


Cunliffe © Croom, Ltd. 


UNLIFFE & Croom, Ltd., 
Broughton Iron Works, 
Manchester, was founded in the 
year 1866 by the late Richard 
Cunliffe, whocommenced opera- 
ations ina very small way and 
in small premises. From a mo- 
dest beginning the extensive 
Broughton Iron Works have 
grown up, and the business 
possesses now ample resources 
for all its undertakings. The 
late Mr. Cunliffe had had valu- 
able experience before com- 
mencing this business, and in 
1879 admitted to partnership Mr. Croom, 
who was connected with the firm until his 
death in 1880. 

Mr. Cunliffe died last year at the age of 
70, and his place is now filled by his eldest 
son, Mr. Richard William Cunliffe, who has 
been the managing director since the firm 


was converted into a limited liability 
company in 1897. ‘The firm manufacture 
machine tools of modern design for 
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Brass LATHE, BY CUNLIFFE & Скоом, LTD, 


electricians, motor car buildérs, cotton 
machinists, and for general engineering, 
the works, extending over бооо square 


yards, being exceptionally full of orders at 
the present moment. 

The. accompanying illustrations show an 
improved line of sliding, surfacing and 
screw cutting lathe and also a new brass lathe, 
recently put on the market by Messrs. 
Cunliffe & Croom, Ltd. Both lathes have 
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ANOTHER VIEW IN THE MACHINE SHOPS OF CUNLIFFE & Croom, Lro. 


heavy fast headstocks, with steel spindles 
running in parallel gun-metal bearings; in 
the screw-cutting lathe the self-acting feeds 
are positively driven through a differential 
gear motion. ‘The brass finisher's lathe, as 
will be seen from the illustration, is provided 
with a capstan block for six tools, a chasing 
slide actuated by a hob and leader, and the 
headstock is made either with or without the 
friction back gear as shown. The top slide 
of the rest can be operated by either the 
screw or lever for boring purposes. 


rere 


Engineering Photography, 
J. Halden & Co. 


HE rapid reproduction of engineering 

drawings is now reduced to the level 
of a fine art. Electric copying processes 
became a practical necessity with the increase 
in the size of engineering workshops and the 
consequent demand for clear duplicates of 
important works details. The old daylight 
process is now practically a thing of the past, 
and in addition to the electric copying 
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HarpEeN's DUPLEX AUTOMATIC PRINTING MACHINE. 


frames, now to be seen as an adjunct to every 
modern drawing office, there are also valu- 
able labour-saving devices which expedite 
the production of the necessary duplicate 
prints. Messrs. J. Halden & Co., of Man- 
chester, are specialists in this field, and 
justly claim credit for much important 
pioneer work in connection with it. ‘Their 
electric duplex radial copying frame is a 
useful printing device by which two tracings 
can be copied at one exposure. ‘The illus- 
tration adjoining depicts this apparatus 
with necessary arc lamp and lowering gear. 
The latter is specially designed, and with 
it the rate at which the lamp descends 
can be adjusted to a great nicety. The 
makers claim that by using this handy 
accessory there is no need to time the 
exposure. In very large works it is a matter 
of importance that drawings to be copied 
should be handled as expeditiously as 
possible, and with a view to giving increased 
speed in cases where a large number of 
tracings must be dealt with, Messrs. Halden 
have standardised a continuous photo-copy- 
ing machine, which is almost automatic in 
its operation. We illustrate the duplex 
pattern of this, and from the view given, it 
will be seen that a nair of prints can be 
copied with one set * erc lamps. When 
the tracing and ferro p ‘e been fed in, 
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theyare moved round 
by a small electro- 
motor, which gives a 
speed corresponding 
to the correct ех- 
posure for the print. 
The tracings and 
NS prints are passed out 
p —— on to separate rollers, 

Ш upon which they are 
wound up automatic- 

i ally until the whole 
length placed on the 
feeding spindles has 
passed through the 
machine. When this 
point is reached, the 
arc lamps and motor 
are turned off by 
the attendant and 
the prints can be re- 
moved for develop- 
ment. Small tracings 
can also be fed into 
this machine, and as 
soon as these are 
they drop into a tray on the 
floor, from which they can be taken to 
the developing tank. The arrangement is 
also made up single sided, to accommodate 


printed 
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only one set of tracings. А number 
of other interesting specialities in the way 
of accessories for photo printing are manu- 
factured by this firm, and their exten- 
sive establishment in Manchester would well 
repay a visit. 


British Telephones. 
The General Electric Co., Ltd. 


P Works, Salford, Manchester, 1s one 

of the largest —and in many respects the 
largest—of electrical factories in the United 
Kingdom, and is used by the General 
Electric Company for the manufacture of 
a large variety of electrical accessories, 
telephones and signalling apparatus. Many 


G.E.C. WALL TELEPHONE, WITH С.Р.О. TYPE or 
RECEIVER. 


I4I 


hundreds of thousands of telephones, bells, 
&c.,are manufactured during the course of 
the year for Government as well as private 
use. Part of the factory is reserved for 
the manufacture of arc lamps and smaller 
accessories such as switches and cut-outs, 
and a further portion is also reserved for 


the manufacture of switchboards. Owing to 
the greatly increased demand for the 
company's scientific apparatus, such as 


meters, circuit breakers, &c., it has been 
found necessary to erect a special new 
factory in close proximity to the main 
works for the manufacture of this particular 
apparatus. At Peel Works is also carried 
on the manufacture of the company's well- 
known system of heating and cooking 
apparatus. The variety of the industries 
employed within this factory at Salford will 
be appreciated when we mention that the 
following different trades are represented : 
Brass, iron, and wood workers, brass and 
iron foundries, enamellers, japanners, tool- 
makers, electrotypers, and polishers. The 
works are illustrated on the next page, and 
are ccrtainly of sufficient interest to merit 
an inspection. 


Crompton c Co., Ltd. 


A N illustration of the industrial importance 

of Manchester lies very pointedly in 
the fact that most of the large London 
houses and manufacturing concerns have 
well appointed offices and showrooms, in 
charge of competent engineering staffs, in 
the city, to deal with the application of 
electricity generally to all classes and 
branches of industry. A typical example 
is the new offices and showrooms of 
Messrs. Crompton & Co, Ltd, at 42, 
Deansgate, recently opened and in charge 
of Mr. T. W. Shefheld, A.M. Inst.E.E., 
A.M. Inst.M.E., late district manager for 
the British Thomson-Houston Company. 
Messrs. Crompton’s are paying special 
attention to the question of electrical power 
for collieries, textile industries, and kindred 
trades, and a special department to deal 
with this class of business has been organized 
under Mr. Shefheld" direction on the most 
up-to-date lie* 
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Motors and Controlling Gear. 
Sandycroft Foundry Co., Ltd. 


HE business of the Sandycroft Foundry 
Co., Ltd., was first established in 1838, 

at Rhydymwyn, in Flintshire, under the title 
of the Mold Foundry, its speciality being 
then, asnow, mining machinery ofallclasses. In 
1862 the company moved to its present works 
at Sandycroft, and about twelve years ago 
the company decided to take up the manu- 
facture of electrical machinery commencing 
with the generators and motors for electric 
lightand powerintheirown works. Since then 
this department has grown so rapidly that 
four times extensions have had to be made 
to accommodate the orders coming in. 
Continuous-current motors and generators at 
first formed the bulk of the work, but now 
induction motors, alternators, electric rock 
drills, and liquid switches, are made, and even 
the fine shop built about three years ago is 
none too large for the work at present in hand. 
The power plant consists of опе 
36Goh.p. three- crank compound Willans 
engine, d.c. to Sandycroft 250kw. six-pole 
continuous-current dynamo. ‘This provides 


current at 210 volts for power all through 
2coh.p. 


the works. There is a cross 


compound horizontal engine driving two 
75kw. dynamos. ‘The switchgear of these 
two machines is arranged so that they may 
be run in series or parallel. By this means, 
and the use of field resistance, almost any 
pressure desired, from 550 volts downwards, 
can be supplied to the testing department. 
For lighting there is a 1ooh.p. compound 
horizontal engine driving a 110-volt dynamo. 
This is used for charging accumulators 
during the day and runs in parallel with them 
when the lighting load is heavy. 

The erecting and machine shop is 350oft. 
long by r14ft. wide, and divided into 
three bays by channel iron columns carrying 
the roof and the overhead electrical cranes. 
The centre bay is served by one 2c-ton and 
one ro-ton crane, the left-hand side by two 
s-ton cranes, and the right by one 5-ton. 
Each crane is provided with three motors, 
one for each motion. The two side bays are 
used as machine shops, the tools being 
arranged along the walls and along the row 
of vertical columns. Тһе shafting is divided 
into доѓ. lengths, two lengths being driven 
by each of the roh.p. motors, which are 
fixed to the side walls and vertical columns. 
All the motors have two driving pulleys, one 
at each end of shaft. 
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As a large part of the company's electrical 
output is for underground work in hot and 
damp climates abroad, very special attention 
is paid to insulation ‘The coils for armatures 
and stators of induction motors and 
alternators are all shaped on special formers, 
and after being taped are made water- 
proof by repeated dippings in special com- 
pound, the coils being baked after each 
dipping. Coils treated in this way have 
stood up to ro,ooo volts alternating when 
in a bucket of water. In addition to 
the above taping and compounding, coils 
for machines of 2000 volts and over are 
encased in micanite tubes in the slots, 
which project at least one inch beyond 
the core. With machines for lower pressures 
presspahn troughs are used to give some 
mechanical protection in the slots and pro- 
ject half an inch beyond the core plates at 
each end. Field coils are wound on formers 
which are afterwards removed, the coil then 
being taped, dried in vacuum oven, dipped 
while hot, and then wrapped with stout cord 
to give mechanical protection. 

In the electrical machine shop a number 
of the company's new patent “X” type 
motors are being put through. ‘These, 
combined with a change-over starting switch, 
possess all the good features of the ordinary 
* squirrel-cage " machine, but are free from 
its disadvantages, and further, as no starting 
transformer or starting resistance is required, 
they are simpler to handle. 

This new machine, known as type “X ” 
has a rotor provided with a high-resistance 
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Liguip MOTOR STARTER, MADE BY SANDYCROFT 
FouNDRY COMPANY. 


squirrel-cage winding, to the short-circuiting 
rings of which are attached low-resistance 
cross-connections. By changing the number 
of stator poles, the rotor currents can be 
caused to flow either through the high 
resistance short-circuiting rings (the con- 
dition for starting) or through the low 
resistance connections, in parallel with the 
squirrel - cage short- circuiting rings (the 
condition when running normally). As the 
starting of these motors 15 independent of 
the resistance of the bars themselves, or of 
the low-resistance cross-connections, these 
can have a very low resistance, and these 
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machines, consequently have a higher 
efficiency than machines of either the wound 
or squirrel-cage types. 

Liquid starting resistances and controllers 
for both d.c. and three phase motors are 
anotherspeciality. In its simplest form this 
type consists of a cast-iron drum in the upper 
half of which the blades or dippers are 
contained; these are supported by bolts 
carefully insulated from the drum, which 
make contact with the brass strip on the 
outer side of the drum. The lower half 
contains a solution of caustic soda. To 
start a motor the drum is gradually rotated, 
resistance being cut out as the area of blades 
immersed increases until finally the resistance 
is entirely cut out by a contact which short- 
circuits the blades and case. These switches 
are made in various forms suitable for 
starting and controlling both direct and 
alternating current motors employed in 
operating lifts, cranes, hoists, winding gears, 
pumps, air compressors, &c.; with the latter 
special automatic arrangements can be made 
to keep the water level or air pressure 
constant. Overload and no-voltage releases 
may be fitted on any of these types. 

Another production is the “ Marvin-Sandy- 
croft” electric rock drill, which has proved 
very successful, owing to its simplicity and 
certainty of action and economy of power 
and portability compared with air drills. 
The dril is exceedingly compact and is of 
the solenoid type, and consists of a steel 
plunger surrounded by two coils of copper 
strip insulated entirely with pure mica, 
burning out being an impossibility. The 
drill is percussive in its action, the plunger 
being given a reciprocating motion by 
currents passing alternately through each 
half of the coil. 'The helicoidal spring at 
the top end absorbs superfluous energy on 
the up stroke, and restores it again to 
plunger on the down or working stroke. 
The rifle rod and ratchet wheel provide for 
the rotation of the drill. The power is trans- 
mitted to the drill by three overhead wires. 
Each outer wire carries a pulsating, but un- 
directional, current to one end of the coil ; 
the middle wire is connected to the centre 
of the coil, and acts as return for both 
outers. 

The application of electric power to all 
‘asses of mining machinery forms a great 
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requirements, and when both the mechanical 
parts, such as winding and hauling gears 
and pumps, are made by the same firm as 
the motors, a much more compact and 
efficient design naturally results. Several 
double reduction gears already constructed, 
on carefully carried out tests showed 
efficiencies over motor and gearing of 83 
per cent. to 85 per cent. 


«2 
Large Dynamo Electric 


Machinery. 
Dick Kerr б Co., Ltd., Preston. 


HE Preston manufacturing works or 
Messrs. Dick Kerr & Co., Ltd., are 
among the largest electrical establishments 
in the country, and at the moment are 
entirely devoted to the production of every 
class of electrical apparatus for power 
generation. and utilization. The full-page 
illustration which we give of the company’s 
shops indicates clearly their magnitude, and 
at the same time also gives a very good idea 
of the size of the work put through. The 
company's engineers have been identified 
with some very large and important electric 
tramway and railway schemes, and in 
connection with these the main portion of 
the generating, controlling, and converting 
apparatus has been manufactured. The 
Liverpool and Southport electric railway, of 
which we. give an illustration on page 57, 
was equipped entirely by the company, 
both in respect of the generating plant and 
sub-station machinery, and the rolling stock 
for the line. Recently the manufacture of 
large turbo-generators has been taken up, 
and a considerable number of these 
machines have been produced. On page 
63 we illustrate two sets of 3oookw. built 
for the Glasgow Corporation, and we under- 
stand the company has many important 
orders on its books for large machines of 
this type which will be installed in various 
parts of the country. In the majority of the 
power houses which our foreign visitors 
will inspect Dick Kerr's dynamo electric 
machinery will be noticed. 
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A Comprehensive Guide to the classified: matter 
in this issue and a concise epitome of the principal 
objects of electrical interest along the line of route 
will be found at the beginning of the Special 
Lnternational matter, 
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Preston Refuse Destructor. 
Meldrum Bros., Ltd. 


= economic advantages of combining 

refuse destructors with steam-raising 
plants for supplying power to electric light 
or traction stations, sewage апа water 
works, or other useful purposes, are now an 
acknowledged fact, as is proved by the large 
number of such installations in successful 
operation, and the fact that practically all 
new destructors are now being arranged for 
power production. Without entering, there- 
fore, into any argument for or against (for 
there are still some engineers who appear to 
be adverse to the use of power from refuse) 
such acombination, 
we will proceed to 
give a brief descrip- 
tion of what is 
probably the most 
successful and up- 
to-date destructor 
power plant in the 
world, installed in 
the year 1904 by 
the Corporation of 
Preston. 

Preston had pos- 
sessed a destructor 
of the old-fashioned 
natural-draught 
type since the year 
1885, but after the 
lapseof fifteen years 
this was found to 
have become obso- 
lete. and, the 
question of the pro- 
vision of a modern 
plant was seriously 
taken up in 19оо. 
It sohappened that, 
at the same time, 
the electrification of 
the tramways. was 
also engaging the 
attention of the 
Corporation,and, as 
a result of agree- 
ment between the 
committees directly 
concerned, it was 
decided to erect the 
tramway power 
station and the new 
destructor side by 
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side, so that the power produced by the 
latter could be profitably utilised by the 
former. After many visits of inspection to 
other towns where modern destructors are 
working, the Corporation decided on the 
* Meldrum ” front-feed: system as best suited 
to their requirements, and placed the con- 
tract in the hands of Meldrum Bros., Ltd., 
of Timperley, Manchester. 

The destructor comprised sixteen cells or 
grates in groups or units of four grates each. 
These grates form one continuous furnace 
chamber on the well-known ‘‘ Meldrum” 
principle, each grate or section of the 


furnace being clinkered and re-charged in 
rotation. 


Three-fourths of the grate area 1s 
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FIRING FLooR or THE PRESTON DESTRUCTOR PLANT. 


thus always at full work and sending hot 
gases into the combustion chamber, the 
temperature of which is thus kept at a very 
high and uniform degree, averaging over 
2200deg. Fahr., effectually cremating all 
fumes and organic gases, and obviating any 
possibility of nuisance. From the com- 
bustion chamber the gases pass to the 
boilers ; each unit has one Lancashire boiler, 
3oft. by 8in., built for zoolb. working 
pressure per square inch, and the gases 
pass through the boiler and its setting in 
exactly the same manner as with coal firing. 
After leaving the boilers the gases pass 
through the “Meldrum” regenerator, by which 
means the air for combustion is heated to 
about 4oodeg. Fahr., and thence to chimney. 

The supply of steam to the engines to the 
generating station was commenced at the 
beginning of the year 1905, when the coal- 
fired boilers—put in to run the station until 
the destructor was ready to take up the 
work—were shut down. From that time 
up to the present the destructor has supplied 
all the steam required, and the coal-fired 
plant has only been put to work on the few 
occasions when, owing to holidays and like 
circumstances, there has been for a day or 
two no collection of refuse to feed the 
destructor. 


Since the destructor started work, not 
only has it supplied steam to meet the 
requirements of the electric traction plant, 
but also for the driving of machinery in work- 
shops and for lighting stables, store yards, 
workshops and other auxiliary buildings. 

The official test of the plant was carried 
out (on one unit) on April sth, 1905. 
The average evaporation per hour was 
8857lb. of water from feed at 222deg. 
Fahr. (through economizer) to steam at 
166lb. gauge pressure. The evaporation 
per lb. of refuse burnt was r.7lb. from 
and at 212deg. Fahr, and the electrical 
output 100.24 Board of Trade units per ton 
of refuse. 

The total units generated during the 
year ended March 31st last were 1,192,259; 
the maximum daily output, 5245 units ; and 
the amount paid by the electricity committee 
to the health committee for steam, £1045. 
Since the close of the year a system of 
early workmen's cars has been commenced, 
and the output has thereby been increased 
to an average of 27,165 units per week. 
The average number of cars in use is twenty, 
and the maximum thirty. From the fore- 
going brief particulars it will be seen that 
the installation has proved in all respects 
a remarkable success. 
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Modern Condensing Plant. 


The Mirrlees Watson Co., Ltd., 
Glasgow. 


E year when the members of the 

Municipal Electrical Association held 
their Convention in Glasgow we published 
an article on condensing plant installations 
which had been recently erected in the 
Glasgow district by the above well-known 
engineers, who have since that time, we 
understand, been extremely busy in this 
department executing orders for various 
parts of the world. 

This company, established between sixty 
and seventy years ago, has all along been in 
the foremost rank for the manufacture of 
sugar machinery, a class of mechanism 
which necessitates close study of all the 
methods of evaporation and condensation. 
Independent condensing plants are generally 
looked upon as being something of a recent 
development ; this, however, is not the case, 
as this company has been making them in 
connection with sugar machinery for fully 
fifty years. 

Up to within a few years ago most steam 
engines working condensing were provided 
with directly attached Condensing Plants, 
the air pump being usually driven from the 
main engine piston-rod or crosshead by 
suitable levers. With this arrangement it is 
practically impossible to know what power 
is being absorbed in working the condensing 
plant. During recent 
years, owing to the 
introduction of the 
high-speed engine, 
and, later, the steam 
turbine, direct con- 


nected air pumps 
have become im- 
practicable. There 


has, therefore, been 
an extensive develop- 
ment of independent 
condensing plant, to 
suit various purposes 
and conditions. 
The ease with 
which the power to 
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operate independent condensing plant can 
be tested and checked has resulted in 
manufacturers acquiring a much fuller 
knowledge than was hitherto practicable, 
and has caused them to go very closely 
into all points bearing upon the proper 
design to meet special conditions. The 
construction of good condensing plant is 
full of wrinkles, and only learnt from wide 
experience. ‘The Mirrlees Wat: on Company 
were therefore in a very favourable position 
for developing this class of work when— 
within the last four years—they formed a 
special department for condensing plant 
work. They have, by specialization and 
studying closely the requirements of each 
special case, now attained the high position 
of the largest makers in the country for all 
classes of condensing work, and are now 
supplying plant for the colonies and prac- 
tically all foreign countries as well as Great 
Britain. 

The constructional details of independent 
condensing plant as manufactured by the 
Mirrlees Watson Company at the present day 
have many special features of recommenda- 
tion, and these appearto be highlyappreciated 
by those who have the management and 
working of such installations. In the con- 
denser, for instance, the tube plates are 
jointed to the shell in a special manner, 
which has been patented by the company, 
and which permits of the condenser tube 
plate joint being remade at any time without 
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designing and manufacture of 
plant for the distillation of water 
is very closely allied to that of 
condensing plant, as water dis- 
tillation consists of a series of 
evaporation stages, each followed 
by surface condensation. In 
this branch the company have 
for many years held first position 
for large machines, producing 
distilled water economically. 


neocon To indicate the high degree of 


efficiency attained by these 
machines we might mention that 


SURFACE CONDENSING PLANT WITH ‘“‘MIRRLEES EDWARDS” AIR AND the quantity of water evaporated 


CIRCULATING PUMPS DRIVEN BY ONE MOTOR. 


disturbing the tubes. ‘The condenser also 
embodies patented arrangements, whereby 
complete “counter current action” is secured, 
and the water of condensation formed on 
the upper nests of tubes is prevented from 
falling on the tubes below. 

As another instance of attention to detail 
the Mirrlees-Edwards air pumps may be 
cited. These pumps are so designed that 
they can be taken to pieces and put 
together again in a very short time without 
necessitating the removal of the crankshaft 
bearings or supports. The company issue 
a special pamphlet illustrating this feature 
of accessibility. 

The other departments of their works are 
ali busy, and for a considerable time they 
have been running night and day. ‘The 
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BY MIRRLEES WATSON COMPANY. 


obtained by the most careful study of the 
problems of heat transmission and multiple 
evaporation and condensation. 

For some years the company have had 
engineers working on the development of 
the Diesel oil engine, and this has now been 
brought to such a stage that they are pre- 
paring and equipping separate shops to 
deal with this class of work. 
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Artistic Fittings, 
Switchboards, Gc. 
W. McGeoch & Co., Ltd., Glasgow. 


T is not often that we have to record 
the existence of a firm engaged in the 
electrical trade which has been established 


for over three score and ten years. Messrs. 
Wiliam McGeoch & Co, Ltd, whose 
principal warehouses and works are at 


Glasgow, London, and Birmingham, however, 
date back farther than this, as the firm was 
founded by the father of the present 
chairman in 1832. It is true that for the 
first halfcentury or so of its existence 
hardware was the principal mainstay of 
the business. During that period the firm’s 
various warehouses were situated in Argyle 
Street, Glasgow, where they had on several 
occasions the misfortune to be destroyed 
by fire. The present premises have been 
occupied for the last forty years, but are now 
quite inadequate for the extensive business 
carried on, in spite of the many additions 
made in recent years, 

It is not cur intention in this article to 
write a full history of the firm’s earlier 
existence, but when we state that steamers 
and railways were practically unknown, and 
shipbuilding on the Clyde was engaged in 
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by a mere handful of men, and industries 
which were then the staple industries of the 
city, more especially in the textile trade, in 
the majority of cases have since disappeared, 
it will be seen that the early life of the 
firm was contemporaneous with the steady 
growth of the great city of Glasgow and its 
many commercial and municipal enterprises, 
which have caused its institutions and civic 
government to be admired by all nations. 
It is fitting that, on this occasion of the visit 
of foreign electrical societies, the extensive 
new premises which Messrs. McGeoch are 
now building should be completed and 
occupied early in July and opened about 
the time of their stay in Glasgow. 

Аз was to be expected from a go-ahead 
firm, when electricity supply became prac- 
ticable, about a quarter of a century ago, 
our Glasgow friends saw an opportunity 
of embarking on this new industry, and 
therefore acquired Warwick" Works, 
Birmingham, with a view to meeting the 
prospective demand. These extensive and 
now up-to-date works are eminently suitable 
for the class of goods manufactured. The firm 
was one of the original makers of lamp- 
holders under licence from Messrs. Edison 
& Swan. Still earlier, they confined their 
efforts to the making of general brass goods 
and ships' oil and candle lamps, combined 
with electrical attachments, as sufficient 
confidence had not then been placed in 
dynamos for ship-lighting. | However, as 
experience was gained, the firm's manu- 
factures increased till they now make all 
classes of electrical goods, from large switch- 
boards for powe: work to the smallest of 
accessories, 
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All along the firm has made a special 
feature of ship-fittings, and has supplied, 
within recent years, fittings for most of the 
well-known liners and Atlantic greyhounds. 
Space does not permit us to mention all 
their various specialities, but their patent 
duplex ship-light indicator we cannot 
pass without comment. ‘This is specially 
designed for use with a twin filament lamp 
as recommended by the Board of ‘Trade for 
ship-signal lamps, and is now recognized 
as an indispensable part of the electric 
lighting installation of every high-class ocean 
ship. Animproved make of these indicators 
is neatly cased in teak wood, but they are still 
made, if required, in iron cases, thoroughly 
watertight, for exposed situations. 

They also manufacture all patterns and 
types of Admiraltv material for lighting and 
bell circuits, and have made electric light 
fittings for many important public buildings. 
We might mention that the firm are the 
sole representatives for Great Britain for 
Messrs. Elkington & Co., Ltd., of Birming- 
ham, for electro-plated ship fittings of all 
kinds, which are now an important feature 
in the furnishing of all large vessels. 

A short description of the firm’s new 
premises might not be out of place. They 
are situated within four or five minutes’ 
walk of the Glasgow Central Station, and 
face West Campbell, Cadogan, and Holm 
Streets, although the corner looking into 
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Holm Street has at present been finished as 
business premises. ‘There are six storeys 
and basement, each about rooft. by 6oft., 
and a Waygood electric lift of most recent 
design for passengers, and hydraulic lift 
for goods, besides large airy service stairs 
and main oak staircase. ‘The ground 
floor, which is very spacious and high, is to 
be devoted to the firm’s many ironmongery 
departments. On the first floor are the 
executive offices and counting - house, 
arranged with the view of making all parties 
readily accessible for efficiently carrying on 
the business. The second floor is occupied 
by the house-furnishing department, which 
has a very large and spacious showroom 
attached; the third floor is entirely de- 
voted to electrical goods; the fourth floor 
to ships’ brass furnishings and outfits, and 
the fifth floor to the receiving of goods for 
distribution throughout the warehouse, and 
storage. Part of the basement is fitted up 
as a workshop, which is used for repairing 
purposes and also manufacturing certain 
classes of fittings. The remainder is devoted 
to storing heavy goods, workshop stores, 
boiler house, &c. 
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The building is of thoroughly fire-proof 
construction throughout, and has an 
extensive system of secret intercommunica- 
tion telephones and a private exchange, into 
which it is expected at least six exchange 
lines will come apart from the many 
extension lines to the departments. 

There are show rooms on every flat, so 
that the firm’s numerous manufactures will 
be shown to the fullest advantage. 

In conclusion, we might add the hope that 
the firm’s enterprise may be rewarded, and 
the business prosper and continue to be a 
force in the electrical world. In this respect 
we might mention that the management is 
now largely in the hands of the third genera- 
tion of the founder's family. 
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The British Electric Plant Co., Ltd. 


T works of this company are situated 

at Alloa on the River Forth, about 
forty minutes’ journey by rail from Glasgow 
and Edinburgh. Manufacture of electrical 
plant has now been in operation for about 
four years, and the B.E.P. generators and 
motors have acquired a first-class reputation. 
The works, which are large enough to 
employ some 500 hands, are a good example 
of modern ideas as to efficient lay-out, 
equipment, and organization. They stand 
on about seven acres, and there is ample 
provision besides for future extension. The 
works comprise three machine shop bays, 
each 37oft. by 3oft., furnished with overhead 
electric cranes and walking crane; fitting 
shop 37oft. by 3oft.; winding shop gallery 
370ft. by 3oft. ; erecting shop 270ft. by 4oft. ; 
stores; testing shop ; power house; battery 
house; separate pattern shop, &c. Direct 
railway communication from the North 
British and Caledonian Railway is arranged 
by sidings, permitting raw material, &c., to 
he delivered right into the shops, and 
manufactures to be taken away from the 
despatch shop at other end of works. The 
| power-circuits are probably unique in Great 
Britain, in that they are on the five-wire 
multiple-voltage system, and about one 
hundred motors are at work on the individual 
drive system operating machine tools, &c. 
The five-wire distribution is obtained from 
double-current generators operating in con- 
junction with double-ended rotary converter, 
static-transformer, &c. The company also 
supply electrical energy in bulk to the Alloa 
Burgh on the three-wire system, 460 volts 
across outers. ‘The effect of the multiple 
voltage drive for machine tools as regards 
shop equipments is well seen in the B.E.P. 
Shops, there being an entire absence 
of Jine-shafting, belting, &c., as practically 
ай-е machines are operated by gear 
or silent chain drive. Eleven different 
speeds are obtainable in even increments 
on the tools by controller operation, with- 
out use of wasteful resistances. The 
machine shops have an equipment of 
modern tools suitable for dealing with small 
motor part ^p to the largest generator 
castings. 
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The standard manufactures of the 
company include continuous and alternating 
current motors and generators from 24 to 
2оооћ.р., complete lighting and power 
plants, high-efficiency lifts, newspaper print- 
ing-press electric equipments, colliery electric 
appliances, &c., «с. The company were the 
pioneers in Great Britain of the compensated 
pole construction for dynamos and motors, 
and turn out large quantities of compensated 
motors for the driving of turbine pumps at 
abnormally high speeds, and motors which 
have six to one-speed variation by shunt 
regulation. By their methods motors are 
constructed which operate sparklessly with 
fied brush lead under the heaviest con- 
ditions of overload and speed changes. 
Several examples of the company's generators 
are to be found in municipal power stations, 
including lighting and traction generators up 
to 6ookw. capacity. 

The following Corporation stations con- 
tain examples of the В.Е.Р. manufactures : 
Glasgow, Perth, Sunderland, Northampton, 
&c. A large business has lately been done 
in complete colliery installations, апа equip- 
ments have been carried out for Bannock- 
burn, Kincardine, Philpstoun, &c., while 
there are several large contracts now in hand 
at the works. The multiple-voltage system 
has been applied to the onerous duty of the 
driving of large newspaper printing presses, 
notably at the Glasgow Herald offices and 
the Glasgow Citizen offices. In each of 
these cases supply is taken from the Cor- 
poration, and a double-ended rotary converter 
and static transformer are used, operation of 
the presses being governed from creeping to 
full speed by specially-designed controllers. 
Where two or more equipments are installed 
in one place one converter and transformer 
only is required, and subsequent additions 
only entail the supply of motor and controller. 
The economy of the drive, and the quick 
and safe acceleration and stopping of the 
presses, make this a particularly suitable 
equipment for newspaper offices. High 
efficiency passenger and freight elevators 
have been a speciality of the B.E.P. Со, 
and one heavy elevator can be shown 
in operation with an efficiency (ratio of 
power supplied to net duty of lift) of 
73 per cent. A large volume of work is 
now in hand at the works, including com- 
pensated generators of 20okw., rope-driven 
generators of  3ookw., electric winches, 
pumps. 
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Steam Hammers and 
Reducing Gears. 


R. G. Ross & Son, Glasgow. 


r^ 1854, William Rigby, of Parkhead 

Forge, Glasgow, took out a patent for a 
steam hammer, embodying several important 
improvements. Only one hammer was made 
by Mr. Rigby himself under his patent, 
when he transferred the whole of his rights 
to the firm of Messrs. Glen & Ross, of the 
Greenhead Engine Works, Glasgow, who 
form the subject of the present article. 
Mr. Ross, of that firm, designed and applied 
to the hammer an equilibrium piston-valve, 
which effected quite a revolution in the 
mode of operating it. Hitherto the cumbrous 
gear required to work the valve had given 
very sluggish results; but with the new valve 
a simple hand-lever put any size of hammer 
under the most perfect control of the 
operator. The principle of this valve is to 
take the steam from the lower side of the 
piston, after it has raised the hammer, and 
to utilize it on the upper side foraugmenting 
the force of the blow. ‘The next step which 
Mr. Ross took was to design an equilibrium 
valve, whereby full pressure of steam could 
be admitted on the upper side of the piston; 
by this means he succeeded in adding to the 
rapidity of action and increasing the force of 
the blow four-fold. This important 1mprove- 
ment secured the general introduction of the 
steam hammer to blacksmiths’ shops, since 
it was found that a hammer of 5cwt. or 6cwt., 
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with the new double-acting valve, could do 
the work of a 2ocwt. hammer on the old 
principle. Messrs. Glen & Koss at the same 
time introduced the system of fixing the 
cylinder of the hammer to a single box 
column, instead of to the bridge-framing 
hitherto in use ; this made the machine very 
compact and accessible to the workmen on 
three sides. ‘The single box column and 
the double-acting balance valve were soon 
in high favour with all who used the steam 
hammer; and at the present day even the 
smallest smith's shop has one or more of 
these useful tools at work. 

The above briefly explains the beginnings 
of the present house of R. G. Ross & Son, 
Greenhead Engine Works, Glasgow. ‘The 
amount of work turned out by the firm in 
the way of steam hammers may be gathered 
from the fact that 2000 of these are now 
in use. Speed-reducing gears are also a 
speciality of this firm, and their introduction 
at a time when the electric drive is becoming 
very popular is significant of the enterprising 
spirit of the concern. It is not always 
possible to gear a high-speed motor down 
suitably to its work, consequently any handy 
device in the shape of a compact speed- 
reducing medium is likely to find a big 
market. Judging by the various types which 
the firm have produced, they have met with 
great encouragement, and have been enabled 
to standardize a line of gears which can 
be obtained at short notice. With worm 
gearing the loss from friction is very great, 
but the makers claim that with the same 
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RIGBY STEAM HAMMER MADE BY Ross & Son. 


ratio of reduction their gear can be used 
with a loss of only 5 to rs per cent. in 
transmission. We illustrate a form of these 
gears as adapted to electromotors, and the 
compactness of the arrangement will be 
immediately noticeable. With the usual 
form of spur gearing a lot of space is taken 
up, but with the Ross gear this is saved, 
because the reducing wheels are all con- 
tained within a small spherical cast-iron case. 
With electric hoists it is frequently necessary 
to reduce the space occupied both in the 
way of head and floor room, and the Ross 
gear permits this to be done with increased 
efficiency and less wear and tear. In one 
instance, the gear was adapted to give a 
reduction of over 6000 to т, and the arrange- 
ment adopted gave every satisfaction. An 
important factor of the gear is that both the 
motor shaft and the pulley shaft which runs 
at the reduced speed are in line with each 
other. 

A complete line of pneumatic tools forms 
another of the Ross specialities. The Ross 
hammer, for instance, is exceptionally neat, 
because a steel piston is the only moving 
part of the tool. This construction dis- 
penses with the necessity for distributing 
valves, and a number of so-called indis- 
pensable delicate devices peculiar to some 
caulking tools. This reduction of the 
working parts not only improves the efficiency 
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of the tool, but also very greatly reduces 
its price. The hammer is made to run 
at from 5000 to 8000 strokes per minute 
with a pressure of either air or steam 
of from 4o to roolb. per square inch. 

From experience with this tool, it has 
been found that it can easily accomplish 
the work of from six to eight men. 
Pneumatic drills are also numbered 
among the firm's products. А small hand 
type of this tool is fitted with a three- 
cylinder engine, enclosed within an 
ordinary cylinder, and fitted with a speed- 
reducing gear. The thrust is taken by 
ball bearings, and the valve controlling 


the air supply is fitted to one of the 
handles of the drill. 


<> 


Boiler Safety-valves and 
Accessories. 


Alex, Turnbull & Co., Ltd. 


HE importance of putting good fittings 
on a boiler is not always recognised 
as it should be. Serious accidents have 
been traced to defective safety-valves and 
water-gauges; consequently it behoves the 
engineer to take full advantage of the latest 
specialities which will ensure the undoubted 
safety of his boiler plant. A representative 
British house, which has been engaged for 
many years in the production of boiler 
fittings and accessories, is that of Alex. 
Turnbul & Co., Ltd., St. Mungo Works, 
Glasgow. Particular attention has been 
paid to the design of safety-valves for high 
and low pressure stationary boilers, and, 
as a result of many years’ investigation and 
manufacture in this field, Messrs. Turnbull 
have placed on the market a number of 
standardized specialities for use on steam 
boilers. Amongst these we may particularly 
mention a patent dead-load safety-valve 
which blows off at both high and low water. 
Another speciality is a high and low- 


water alarm, comprising a pair of floats 
hung from a beam inside the boiler and 


arranged to admit steam to a small whistle, 
thus notifying the fireman if his water gets 
either too high or too low. A device of this 
kind is a useful adjunct to the usual g gauge- 
glass, as it absolutely ensures *' ee 
of these abnormis! ~ . conunue 
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Among the stop-valve specialities of the 
firm, we may mention the “sine qua non” 
patterns for steam, air, gases, and liquids. 
These valves cannot be opened to allow 
of a sudden rush of the fluid controlled, 
and similarly they ensure gradual closing. 
There is a free expansion seat, which, while 
adjusting itself to various temperatures, will 
maintain a tight joint. This seating can be 
removed and renewed, if necessary, in a few 


minutes. 
<> 


High-speed Indicators. 
Hannan © Buchanan, Glasgow. 


HE very wide use of high-speed engines 

has created a demand for a type of 
indicator which can be used for engines of 
this class, and be relied upon to give satis- 
factory results. Messrs. Hannan & Buchanan, 
Robertson Street, Glasgow, have placed on 
the market an indicator on the Thompson 
system which can be used up to доо 
revolutions per minute. To increase the 
comfort of handling, the cylinder of the indi- 
cator is sheathed with special vulcanite, and 
as will be seen from the illustration this 
greatly improves its appearance. ‘The 
motion is rigid and fitted with very broad 
bearings which reduce wear and tear and 
ensure a clear record. ‘The indicator drum 
is of light construction and fitted with an 
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adjustable spiral spring the tension of whicl» 
can be increased or diminished to suit the 
speed of the engine. To.allow of easy 
access for cleaning the cylinder is left open 
at the bottom. ‘This type of indicator is 
also made for speeds up to 600 revolutions. 
per minute. Another form known as No. 3 
type is suitable for gas and other explosion 
engines. ‘This indicator is fitted with a 
quarter-inch area cylinder, and the parallel 
motion is made stronger at those parts sub- 
jected to the most severe shock of the 
explosion. Tbe makers recommend this 
form for high.compression engines. Other 
specialities of the firm are pressure gauges 
and engine counters, 
<> 


Growth of the Motor-car 
Industry. 


The Great Argyll Factory, near Glasgow. 


rs industrial developments have been 

so rapid or so extensive as motor-car 
building, which has risen in a few years from 
insignificance into the position of a great 
branch of engineering, coachbuilding and 
kindred trades employing tens of thousands 
of operatives. Perhaps the most striking 
individual example of this development 1s 
the case of Argyll Motors, Ltd., and their 
predecessors, the Hozier Engineering Com- 
pany. Starting business in a small way in 
the east-end of Glasgow, the firm’s 
business grew so rapidly that first 
one extension and then another 
became necessary. Then a huge 
addition was made by annexing 
an old jute mill at Crownpoint, 
which was set apart for making 
the car bodies, and various other 
premises in different parts of the 
Bridgeton district were taken саз 
opportunity occurred. E«ven with 
all these extensions, however, so 
quickly and completely had the 
Argyll car captured the market, 
the directors found themselves 
rather less than more able to. 
keep pace with their orders, and 
some eighteen months ago they 
determined on the bold scheme - 
of refloating the company, ac- 
quiring a large tract of ground, 
and erecting a model factory for 
the manufacture of motor cars. 
The scheme was quickly 
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matured, and although it was not until 
April last year that possession of the ground 
was obtained, the works—the largest, com- 
pletest, and best-equipped of their kind in 
this country or elsewhere—were partly in 
operation in June, 1905, and are now in full 
swing, the opening ceremony having taken 
place last month, in presence of a large and 
distinguished company of invited guests 
from London, Paris, Dublin, and all parts 
of the United Kingdom. 

When the new works were being planned 
it was thought advisable to make them big 
enough to permit of the removal of the 
Bridgeton factory, and accordingly some 
I5 acres of ground were opened and built 
upon. Even while building operations were 
in progress, however, it became evident that 
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of the industry they recognized that success 
could only result if they provided a good 
article, and the Argyll, consequently, has 
always been famous for that most desirable 
feature in a motor car, reliability. The 
company have never missed an opportunity 
of matching it in public competition, and 
perhaps enough has been said when it is 
stated that the Argyll car has secured a non- 
stop record in every reliability trial in which 
it has been entered. Its first outstanding 
success was at the Glasgow International 
Exhibition Trials in 1901, when an Argyll 
car was the only vehicle in its class to secure 
full marks for reliability. In r9o4 an Argyll 
was awarded gold medal and highest marks 
in the Glasgow to London trial, and this 
year the Bombay Chalienge Shield was won 
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all the space would be needed for the 
execution of new contracts, and the result 
is that the Bridgeton works are still running 
night and day, turning out from 29 to 25 
cars per week, as if the new works did not 
exist, while the capacity of the latter is close 
upon 50 cars per week, or, roughly, a car an 
hour of the working week. 

It must not be thought that the command- 
ing position of the Argyll Company has been 
achieved without merit, without hard and 
continuous work on the part of the managers, 
or simply because the demand for motor 
cars has been greater than the supply. ‘The 
company’s success is a tribute to the 
engineering ability, organizing genius, and 
untiring energy and attention to detail of 
the managing director, Mr. A. Govan, 
supported by an able board of directors. 
From their first association in the early days 
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on an Argyll. These are only typical 
examples from a long list which we have no 
room to print zz exzezso; but mention must 
also be made of the winning of the Buchanan 
Cup and Blue Ribbon in the Australian 
Trials, and of the fact that the Argyll holds 
both the British and the Irish End-to-End 
records—the latter, on a two-cylinder Argyll, 
being no less than 7 hours 28 minute: 
better than the previous record, made on 
a four-cylinder car. 

** Nothing succeeds like success," ana the 
Argyll Company are on tne flood-tide of 
prosperity ; as it has been well put, they are 
driving on the top gear; and while they 
maintain the high quality of their cars, which 
has produced the world-wide popularity they 
enjoy, there is no saying how soon they 
may have to consider another enlargemeut 
of their factory. 
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Lighting 
and 
Power 


Plants. 


Clarke Chapman 
! © Co. Ltd. 
Gateshead. 


7 firm was originated in the year 1864, 
by the late Mr. William Clarke, who 


commenced on a site on the south bank of 


the Tyne. Within the next ten years the 
business completely outgrew the original 
premises, and in 1875 the firm acquired 
fourteen acres of land at the east end of 
Gateshead, upon which they began to erect 
their present works, which have since grown 
by successive additions and extensions until 
they are at the present time among the largest 
establishments on the river Tyne, and em- 
ploy about 2500 hands. 

In 1874 the late Captain A. H. Chapman 
joined the firm, and on 
the death of Mr. Clarke 
he became chairman. 
retaining this position 
until his death in 1902. 
He was succeeded in the 
chairmanship by his son, 
Mr. H. R. Chapman, 
who at present holds this 
position. It is interest- 
ing to note that in the 
year 1884 the Hon. C. 
A. Parsons, of steam- 
turbine fame, joined the 
firm, and remained until 
1889, when he removed 
to Heaton and started 
independently. Messrs. 
Clarke Chapman, in 
their Victoria Works 
at Gateshead-on-Tyne, 
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tities of the many accessories. required 
in the equipment of steamships. They 
have. specialized in. this work for many 
years, and have an equipment for the manu- 
facture of such accessories which is second 
to none in the United Kingdom. As an 
example of the output obtained, it may be 
mentioned that their foundry turns out some 
300 tons of castings each week, and the 
norinal output of the machine shop is about 
sixty steam winches and ten capstans and 
windlasses as well as large numbers of cranes 
and other types of haulage gear. The first 
connection. of the firm with electrical 
engineering was with the manufacture of 
steam turbines. It was with them that the 
Hon. C. A. Parsons made the first steam 
turbine in the early eighties. Thus, the 
Newcastle Exhibition of 1887 was lighted 
to a large extent by energy supplied from 
steam turbines and direct-current dynamos 
manufactured at the shops of this firm. 
The bulk of these turbo-generators were 
used for ship lighting, where saving in 
space is of the utmost importance. 
Although Messrs. Clarke Chapman & Co. 
have ceased to make steam turbines, they 
still specialize in the electrical equipment of 
steamships, and are one of the few firms in the 
United Kingdom who make both high-speed 
engines and the dynamos for coupling thereto. 
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SMALL HIGH-SPEED ENGINE FoR DIRECT CuUpLING 
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The electrical workshops of the firm form 
the smaller portion of the whole works, but 
will be found to contain specialities well 
worthy of a visit, such as their electrically- 
driven cranes, of which a large number have 
been supplied to docks throughout the 
United Kingdom. The high-speed steam 
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sets for ship work, manufactured hy the firm, 
range in output up to 3ooh.p. 

Messrs. Clarke Chapman & Co. manu- 
facture projectors for use on shipboard, 
and have glass works in which the lenses and 
reflectors for these are ground. А two- 
speed electric drill for use on board ship 1s 
worthy of special notice when inspecting 
these works. The motor is of $h.p. and 
can drive drills up to #in. diameter. One 
department of the works which will repay 
the attention of central station engineers 15 


the boiler shop in which the Clarke 
Chapman water-tube boiler is made. This 
is manufactured under the Woodeson 


patents, and possesses some features un- 
common to other boilers of the water-tube 
type. The advantages claimed are that all 
the tubes are perfectly straight and nearly 
vertical, no bent tubes are used, no joints 
are exposed to the heat of the furnace gases, 


сн Vacuum CONDENSER SET BY CLARKE 
СнАРМАХ & Co., LTD. 


all parts of the boiler are free to expand, all 
tubes are of the same length, and there isan 
unobstructed view through each tube for 
inspection. There is also free access to all 
parts of this boiler. The interesting feature 
in the boiler shop is the 6oo-ton hydraulic 
press used to form the manholes in the 
steam drum, through which access is 
obtained to the vertical tubes. The end 
plates of the drums are also dished in this 
press. There will be seen in the course of 
construction some of these Woodeson 
boilers constructed for a working pressure of 
35olb. per square inch; Messrs, Clarke 
Chapman & Co. also manufacture a steam- 
feed pump of the Woodeson type with a 
Corliss valve gear. The construction of the 
pump and valve gear lend themselves to 
extreme economy in working. In the engine 
shops there is to be seen an electrical 
weldine ger~ which ha beer in use for 
| ‚от tne Elihu Thomson 
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type, and a transformer is used to give the 
very large current required for welding. One 
purpose to which this is adapted is that of 
welding the big ends of connecting rods for 
engines on to the connecting rod. In this 
class of work welds up to 3in. in diameter 
are being regularly made. 


<> 


Dynamo and Motor 


Manufacture. 
J. H. Holmes & Co., Newcastle. 


HIS well-known Newcastle firm was 
among the earliest electrical manu- 
facturers in the field, and it has been 
identified with progress in motor and 
dynamo design to as great an extent 
probably as any other concern in this 
country. Its. early work was connected 
with the supply of small direct-coupled 
units for the lighting of ships, and out of 
this has sprung a very extensive business in 
the mercantile marine. Its manufacture 
and exploitation of the Lundell motor also 
contributed largely to the upbuilding of its 
reputation. One of the principal results of 
this development. was the production of a 
simple and efficient method of driving 
printing, presses by electrical means. In the 
majority of the great newspaper offices of 
this country the name “ Holmes-Clatworthy " 
is synonymous with economy and reliability 
in. {һе driving of the great high-speed 
presses which give the public their daily 
supply of news. 
The present status of the concern merits 
some reference to the works in Newcastle, 


The ELECTRICAL MAGAZINE. |. (Neaxvcastle— Manufactaríng.). 


and we are indebted to the company for 
the following particulars regarding its 
manufacturing establishment :— 

'The works comprise two main buildings, 
in which the principal operations of 
manufacturing, assembling, erecting, testing, 
packing, and despatch are carried on; the 
foundry, electrical instrument shop, and 
stores for castings, steel, bar-iron, and other 
heavy raw material being in separate 
buildings. 

The main buildings are divided into the 
various departments for the machining and 
drilling of castings and forgings, winding of 
armatures and field coils, building of 
commutators and cores, manufacture of 
switchboards, switches, projectors, fuses, 
gear-wheels, and fittings. ; 

The machine shop contains many of the 
most modern machine tools, including 
vertical and horizontal mills, large turret 
lathes, roo-ton hydraulic press, radial drills, 
automatic grinding machines, &c., the 
whole being electrically driven. The larger 
machines, and those of the smaller sizes 
requiring quick variations of speeds, are 
fitted with individual motors. This shop 
is served by electric cranes, which greatly 
facilitates the handling of the heavy work 
carried on. The grinding of tools and the 
storage of same, with gauges, micrometers, 
&c., are also done on this floor. It may be 
mentioned that in this department steel 
castings for magnets are regularly turned 
and bored at cutting speeds of 6olt. to Soft. 
per minute, and hard steel spindles are 
roughed out at soft. to rooft. per minute 
before being transferred to the automatic 
grinders, where they are ground to a fine 
finish accurately to half a thousandth of an 
inch. Some of the radial drilling machines 
drill cast iron at the rate of зіп. to gin. feed 
per minute. These speeds and feeds are 
from 300 to 500 per cent. better than what 
was considered good practice a few years 
ago. 

The erecting and testing work is carried 
on in a large building adjoining and at 
right angles tothe machine shop. A portion 
of the interior of this department is shown 
in one of our illustrations. 

This principal testing-bed is made to 
accommodate coupled-direct steam plants, 
the steam pipes being arranged for testing 
simultaneously different plants at different 
steam pressures. The driving power for 
testing dynamos without engines is provided 


Ihe ELECTRICAL MAGAZINE. 


CORNER OF THE SHoPS ОЕ J. Н. Ногмеѕ © Co., sHowING TESTING BED 


FOR DvNAMOS AND Morors. 


by large motors, which form part of the 
permanent testing plant. А large switch- 
board, complete with all recording and 
measuring electrical instruments, is shown 
on the right of the illustration, the offices of 
the testing staff being in the background. 
The manufacture of switches is carried 
on in the shop above the brass-finishing 
and switchboard, &c., department. Here 
switches are made of all sizes, from 25 
amperes to the central station type of 
1500 amperes and upwards. 
Messrs. J. H. Holmes & 
Co. have made a speciality 
of this class of work, and 
their patent open Holmes- 
Page switches, and those 
fitted in gas and water-tight 
cast-iron boxes of the same 
type, with fuses similarly 
protected or in asbestos 
tubes, are too well known 
in the electrical world to 
call for a detailed descrip- 
tion. They are made as 
single, double, or triple 
pole to work either in 
parallel or tandem. Motor 
starting switches, circuit 
breakers, and mining 
panels, &c., are also made 
in this department, which 
is equipped with driving 
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arrangements on the lines 
of those below. 

The top floor, which 
extends the whole length 
of the building, is used for 
the storage of raw and 
finished material. Access 
is gained to it by means of 
two electrically-driven lifts, 
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one being open to all 
departments below, whilst 
the other communicates 


direct with the goods re- 
ceiving and despatch de- 
partments only, which are 
situated in an extension of 
the main building. This 
arrangement secures rapid 
transfer of goods both in- 
wards and outwardswithout 
interrupting the progress of 
work in the manufacturing 


shops. 
The Motor Works.— 
The top floor of this new  five-storied 
building is approximately on the same 
level as the bottom floor of the older 


portion of the works. ‘This, however, is not 
a disadvantage, as the two buildings are 
connected by a narrow-gauge railway, the 
track running from the heavy machine shop 
in the main works, across a bridge spanning 
the roadway which divides the two works, to 
the top floor of the newer portion, which 15 
used for assembling, testing, painting, and 
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storing small motors and accessories. This 
erecting floor is arranged to permit of the 
"following on" of work in its proper 
sequence. ‘The rails in connection with the 
machine shop run down the whole length 
of this floor between two long rows of low 
erecting benches, and are continued through 
to the testing shop beyond. After being 
tested, the motors are conveyed by overhead 
runways across the testing shop to the paint- 
ing department. From this point another 
line of rails runs to the packing department, 
where yet another set of rails is provided to 
convey the goods to the loading dock. In 
the erecting shop overhead runways are 
provided over each line of benches for the 
quick handling of the various parts. One 
side of this shop is partitioned off, forming a 
large store for finished parts of motors, field 
coils, complete armatures, commutators, 
slide rails, pulleys, starting switches, brush 
gear, &c. Machinery for turning and grind- 
ing up commutators on the finished armatures 
is placed on this floor close to the large 
central hoist which communicates with all 
floors. 

One of the most noticeable features at 
the headquarters, Newcastle on-Tyne, is that 
many of Messrs. Holmes & Co.’s earliest 
office employés are still on their staff. The 
work of the various departments is thus 
done by men who have grown with them, 
an advantage which can be claimed by very 
few houses at the present day. 


c 


Electric Collierv Plant. 
Ernest Scott & Mountain, Ltd. 


ROBABLY the best known name in 
connection with electrical work for 
collieries and mines (at least in Great 
Britain) is that of the firm of Ernest Scott 
& Mountain, Ltd., of Newcastle, whose 
business for the past sixteen years has been 
very largely identified with the growth of the 
application of electricity for transmission of 
power underground. Many of the electric 
pumping and hauling plants which were 
manufactured and fitted up by this firm 
fifteen years ago are still in regular work, in 
spite of the enormous strides that have been 
made during this period in the designing of 
electrical machinery, and the many Im prove- 
ments affecting long-distance transmission 
of power. Until recenuy ~. D^ svere 


situated in the Close at 
Newcastle, on a small site 
on the north side of the 
river Tyne, about a quarter 
of a mile to the west of 
the High Level Bridge. 

In consequence of the 
rapid and continuous 
growth of the business it 
became necessary to look 
out for larger premises, 
and these were secured two 
years ago in the shape of 
a site of seven acres at 
Gateshead, adjoining the 
North-Eastern Railway and 
less than a quarter of an 
hours walk from the 
Newcastle Central Station. 
Upon this site Messrs. 
Scott & Mountain have 
erected one of the most 
up-to-date engineering 
works in the country, the 
arrangement of the shops 
being specially designed to 
allow of the rapid handling 
of machinery during the 
course of its manufacture, 

With the advantage of a 


large and well-equipped Fi. т. 

5 4 ‘ 15 ELECTRIC 
foundry, Messrs. Scott & MS NE 
Mountain are able to sup- Pump, 


ply electrical machinery 
and their other specialities, including pumps, 
haulage gears, high-speed engines, coal- 
cutters, &c., entirely of their own manufacture, 
and are thus able to guarantee the satisfactory 
working of every part of the installation. 

The Scott & Mountain pump has been 
well known amongst mining engineers for 
many years past, and is undoubtedly 
specially suited to the severe conditions 
which obtain in mining work. The 
principles which have guided the firm in the 
design of all their machinery are chiefly the 
importance of ample strength and a large 
margin in all wearing parts, so as to give 
long life and freedom from breakdown or 
other troubles. The whole of the specialities 
made by Messrs. Scott & Mountain have 
been continuously altered and improved in 
the light of practical experience gained in 
the application of their machines to colliery 
practice. 

Quite recently the firm have turned their 
attention to a new development in colliery 


МЕ, Google 
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work, namely, the construction of electrically- 
driven sinking pumps, specially designed to 
work in the shaft, and to occupy a com- 
paratively small space while dealing with 
large quantities of water. An example of 
the type of machine referred to is shown in 
Iro ce Te cus. "sa 
being one of two 
made for a tin 
mine in Cornwall. 

For larger sizes 
Messrs. Scott & 
Mountain have 
brought out a 
novel design of 
motor, consisting 


of-a vertical 
spindle machine 
totally enclosed 


and fitted into a 
water-cooled cast- 
ing. ‘This motor, 
shown in their 
advertisement on 
pice т ЖО. 
3oob.h.p, and is 
arranged to drive 
a pump to lift 
1000 gallons per 
minute against 
6soft. head. Two 


pumps similar to 


Fic. 3. 


STANDARD THREE-CRANK ENGINE AND POLYPHASE GENERATOR, BUILT BY 
Ernest Scott & MOUNTAIN, LTD., FoR COLLIERY WORK. 
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the above are now 
being supplied to 
the Kent Colli- 
erles, Ltd. for 
their Dover colli- 
ery, and two 
similar sets, but 
each of 6oob.h.p., 
havebeensupplied 
to Messrs. Barber, 
Walker, & Co., 
Sheffield, for their 
new pit near Don- 
caster. 

The Scott and 
Mountain enclos- 
ed engine has 
also been long and 
favourably known 
in this country 
and abroad, and 
examples in vari- 
ous sizes are to be 
found in collieries, 
iron and steel 
works, printing works, and a large number 
of other manufactories in different parts 
of the country. A recently completed 
three-crank compound engine is shown 
in Fig. 2, the dynamo, of the three- 
phase alternating-current type, which it 
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General Views in the Neto Works of Ernest Scott & Mountain, Ltd., 


Netocastle-on- Tyne. 
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drives, being also of Scott & Mountain’s 
make. Two engines of this description have 
been recently made for the Kent Collieries, 
Ltd., at Dover, while two more of the same 
size have been at work for some time at the 
Consett Iron Co's. works in Durham, where 
they supply the power for driving three 
Scott-Mountain pumps, each delivering 1500 
gallons per minute against 3ooft. head. А 
view of the pump room at this installation is 
shown in Fig. 3. 

Mr. W. C. Mountain, who has always 
taken a leading part in the carrying on of 
the business, has recently aroused much 
interest and criticism in connection with the 
papers he has written on electric winding in 
collieries. It must not be supposed, how- 
ever, from his condemnation of electrical 
winding on a large scale and under certain 
conditions, that he is blind to the great 
advantages to be derived from electric wind- 
ing where the conditions are suitable for its 
economical adoption. That this is the case 
is proved by the fact that his firm have 
manufactured and supplied a very consider- 
able number of electric winding gears for 
collieries in this country and abroad. 

One of the most recent colliery winding 
gears supplied by the firm, which is in daily 
use near Newcastle, is somewhat similar to 
the set shown in Fig. 4, but the motor is of 
the three-phase type, controlled by a special 


COLLIERY WINDING GEAR, DRIVEN BY Scorr-MouNTAIN POLYPHASE MOTOR. 


form of liquid switch designed and made 
by Messrs. Scott & Mountain. From the 
above outline sketch it will be seen that the 
experience of this firm covers very wide 
ground, and with the facilities now afforded 
by their new works at Gateshead, illustrated 
opposite, itis to be hoped that the extension 
of the business in the future will continue to 
be as rapid and satisfactory as in the past. 


<^ 


Raw Hide Gearing. 


George Angus © Co., Ltd. 
F Newcastle industrial establishments, 
there are few that have had a career of 
more consistent prosperity than that of Messrs. 
George Angus & Co., Ltd. The large manu- 
facturing operations of this firm are carried 
on very unostentatiously in premises behind 
the imposing facades of Grainger Street West. 
Here the firm has been for three generations, 
during which its specialities have, become 
known wherever the calling of the engineer 
is pursued. 

The principals of George Angus & Co., 
Ltd., have been very quick to take up a 
new line of business which the times have 
made a necessity, and by their aptitude and 
adaptability have secured a hold upon a new 
trade Which до! only likely to be a most 
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valuable asset to the firm, but 15 also good 
for Newcastle. With the increasing vogue 
and rapid development of high-speed electrical 
machinery now devoted to all kinds of uses, 
there has sprung up a demand for noiseless 
running gears. How to produce a gear which 
would fulfil all required conditions as to 
speed and yet be noiseless and durable was 
the question which this firm set itself to 
solve. 

There are now two or three different 
makes of raw-hide gears on the market, but 
we believe the original inventors were the 
New Process Raw Hide Company, of 
Syracuse, U.S.A., for whom Messrs. George 
Angus & Co., Ltd., became sole agents 
for the United Kingdom, and are now, in 
accordance with an agreement with the in- 
ventors, manufacturing these articles at their 
own works. The hides used are prepared by 
a special and secret process, and are selected 
ox hides, thus ensuring a longer life to the 
gear than those made from an inferior hide, 
the preparation of which has no special 
merit. When the hides are cured and 
thoroughly dried they are transferred to the 
machine shop. Here they are cut into discs, 
and cemented together into pinion blanks 
under hydraulic pressure. The blanks are 
then flanged, riveted, turned to size, bored, 
and the teeth cut in them on automatic 
gear-cutting machines in the same manner 
as in metal gears, the material taking almost 
as fine a finish as steel. A green hide 
contains a large percentage of matter that is 
valueless. Angus’ patented process of curing 
eliminates all this superfluous matter, leaving 
only the actual animal fibre, the hide thus 
retaining its full natural strength concentrated, 
and with the tissues. so hardened as to 
increase its durability. Messrs. Angus & Co. 
are also now making cast-iron and steel gears 
to work with their raw-hide pinions cut 
to Brown & Sharpe's standard cutters and 
gauges. Besides this interesting development, 
we understand tbat the firm have lately 
acquired a well-known works in the cotton 
district оп. the Yorkshire and Lan- 
cashire border, at which they are now 
producing at first hand, the multifarious 
canvas and cotton goods which are among 
their specialities. 


A classified guide to British Installations and firms 
will be ound immediately preceding the adver tise- 
ment pages in front of the International matter. 


The ELECTRICAL MAGAZINE. (Newcastie—Manufacturing.) 


Wire Rope Making. 
Glaholm G Robson, Ltd., Sunderland. 


HIS firm was established as a private con- 
cern in 1857 and carried on as such till 
1899, when it took its present formof a limited 
company. The business of the firm as wire 
rope manufacturers has always been carried 
on successfully, and a reputation was 
obtained in its early history for the excel- 
lence of its manufactures. ‘This has been 
fuly maintained, but it is in the last 
seven to ten years that it has won its way to 
the front, so that it now ranks amongst the 
largest as well as the most reputable firms 
of wire rope makers. | Glaholm & Robson's, 
Ltd., wire ropes for mining, engineering, and 
shipping purposes are now in demand from 
all parts of the world, and the firm have 
contracts with the British Admiralty and the 
War Office, as well as with colonial and 
foreign Governments. 

The works are equipped with the most 
modern machinery and аррлапсеѕ, so that 
the largest ropes can be economically and 
efficiently dealt with. These advantages, 
combined with their long and practical 
experience, ensure the production of wire 
ropes of uniform reliability. 

They have made a special feature of 
testing all the wire before it is spun into 
rope as well as the rope itself, and certi- 
ficates are furnished: ‘The experience thus 
gained over a number of years has enabled 
them to state accurately in their lists of wire 
ropes (which the firm will be pleased to 
furnish) the actual breaking strain of ropes 
under test. This question of reliability of 
the breaking strains is a very vital one to 
users of wire rope, particularly now that they 
play such an important part in nearly all 
engineering operations. Too much stress 
cannot be laid upon the importance of a 
rope being suitable for the conditions under 
which it has to work, and Glaholin & 
Robson, Ltd., will be glad to advise on 
having full particulars of the work to be 
done as to the best rope for the purpose. 

They have made a speciality of flexible 
and extra flexible steel wire ropes for cranes, 
wire rope blocks, bridge work, slings, and 
general engineering purposes. They. carry 
large stocks, so that they are usually able to 
despatch wire ropes of this description in any 
lengthandsize, fitted ifrequired with thimbles, 
hooks, &c., immediately on receipt of order. 
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KENDALL & GENT, ~ 
Victoria Works, Belle Vue, 
MANCHESTER. 


MAKERS of High-class Machine Tools’ for 
Engineers, Shipbuilders, Loco Works, Motor Car 
Builders, &c., embodying the most up-to-date 
designs together with first class workmanship. 


MILLING MACHINES. 


Block represents Plano Type Milling Machine with horizontal spindle, 
made also with one or more vertical spindles. Ample power is provided 
for using high speed steel cutters, with quick traverses. 
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KENDALL & GENT, ~ 
Victoria Works, Belle Vue, 
Tele.: TOOLS, MANCHESTER. MANCHESTER. 


*Phone: 5569, CENTRAL, 
.. Makers of .. 


HIGH-CLASS MACHINE TOOLS. | 


Block represents 6ft. Radial Drilling and Tapping Machine, the most 
advanced machine made for Drilling, Tapping and Studding. 
Other Specialities include :— 


Brown's Patent Screwing Machines, Horizontal and Vertical Milling 
Machines of all types, Cutter Grinding Machines, Boiler Shell Drills, &c. 
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GRICE'S GAS ENG 


and Patent UC! 


Some Contracts in Hand. 


Duplicate Engines and Grice's 
Suction Plant for Lighting 
Grizedale Hall, the seat of 
Sir T. Brocklebank. 


Duplicate Engines and Grice’s 
Patent Double Producer Plant 
for Captain Prettyman, Orwell 
Park. 


Duplicate Engines and Grice's 
Double Producer Plant for 
Electric Transmission, Alfred 
Mines, Cornwall. 


Duplicate Engines and Grice’s 
Double Plant for Electric 
Transmission for the New 
Town Hall, Lancaster, Waring 
White, Ltd., Contractors. 


80 B.H.P. Engine and Grice's 
Double Producer Plant for 
Transmission and Lighting for 
Beaufort Works, Morriston. 


. . , — ES NI : | & | | |! II чс : тт = 
100 B.H.P. Engine and Grice’s Nil | AU ` paeem ЛТ 
Double Plant for Pentremawr с = E Ner - 


Colliery Co., Ferryside. 
And many others. 


From Photo of our 80 RR. 


ELECTRIC LIGHTING 


Erected at the Electric Lighting Bt 


William Grice €& Sons, Ltd., i 


ES 
ОМ GAS PLANTS. 


thE = ne 
Admiralty and 
War Office List 


for 


Gas 


Engines. 


Telegrams : 
MOTIVE, BIRMINGHAM. 


Telephone : 
No. II4 National. 


RAKE HORSE POWER 


Í ENGINE and PLANT 


‘Ptation at Buncrana, Ireland. 


rers, 


1.424 Fazeley Street Works, Birmingham. 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 


61 


62 


| THOMAS PARKER LIMITED, 


ELECTRICAL ENGINEERS & CONTRACTORS, 
WOLVERHAMPTON. 


TELEGRAMS “COILS.” TELEPHONE 34. 


ON WAR OFFICE, ADMIRALTY, AND 
INDIA OFFICE LISTS. 


CONTRACTORS TO H.M. GOVERNMENT. 


PATENT “C” TYPE. 


DYNAMOS AND MOTORS 
HAVE 


ACCESSIBILITY, RELIABILITY, 


AND 
EASE OF ERECTION. 


PROTECTED, VENTILATED, AND TOTALLY ENCLOSED. 


» 1,000 B.H.P. 


20,000 B.H.P. 


OF DYNAMOS AND MOTORS 
FITTED WITH 


AUXILIARY COMMUTATING POLES 


SINCE THEIR RECENT REVIVAL. 


PERFECT COMMUTATION WITH 
FIXED BRUSHES. 


WIDE SPEED VARIATION WITH 
SHUNT REGULATION ONLY. 


ERECTING. 


In dealing with Advertisers please me ^ [D PTCAL MAGAZINE. 


NÉ 


ROCHDALE ELECTRIC 


CO., LTD., 


Works : SHAWCLOUGH, ROCHDALE, 


ENGLAND. 


Specialities : 


" Watson" Prepayment Electricity 


——— — METERS, ——— 
-DYNAMOS, MOTORS. 


"SILVERLITE" ELECTRIC AIR PROPELLERS. 


Watson Slotter—Closed. 


Standard Open Туре Dynamo. 


Reliability . . ЕС 


281 ROCHDALE. 


Telegrams: 


Efficiency . . 
C ompactness. ROCHDALE. ! 


ЕА Рр 
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С “STERLING” TELEPHONES. | 


- STERLING” 
SECRET CONVERSATION 
INTERCOMMUNICATION 
TELEPHONES. 


Advantages: 
Absolute Secrecy. 


Indication of person cal- 
ling. 


Cross-ringing impossible. 


No replacement of Line 
Selector required. 


After calling a reply ring 
can be received. 


&c., &c. 


Wall Pattern 
Secret Conversation Telephone. 


nh 
Аас. 


1 


The Sterling 
Telephone 5 
Electric Co., 


LATE THE BERLINER TELEPHONE MFG. 60., 
200, Upper Thames St., 
LONDON, E.C. 


Telegrams: Cucumis, London. 
Telephone No. 6089, Bank. 
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Table Pattern. 
Secret Conversation Telephone. 
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Large Electric Cranes. 


Thomas Broadbent б Sons, Ltd., 
Central Iron Works, Huddersfield. 


HE founder of this well-known engineering 
concern, Mr. Thomas Broadbent, was 
originally, in 1859, part owner of a small but 
enterprising engineering works at Milnsbridge, 
near Huddersfeld. In 1868 Mr. Broadbent 
began business entirely on his own account, 
when the embryo of the present central iron 
works came to have existence. He quickly 
established a reputation, not only as an 
engineer generally, but chiefly as the maker 
of the now famous Broadbent suspended 
direct coupled steam driven hydro-extractor, 
in connection with which he took out 
patents covering several most important 
improvements. Right from the first Mr. 
Broadbent’s chief aim was that his machine 
should embody everything that was best 
whether it were of design, of materials, or 
of workmanship. In fact he unwaveringly 
set himself to produce a really sound and 
satisfactory machine without regard to price, 
and much time and money was spent in 
perfecting the machines before placing them 
on the market. It is not surprising, there- 
fore, that in а short time there should have 
been so great a demand that extensions 
became necessary to enable the works to 
cope with the fast increasing number of 
orders. Extensions were carried out from 
time to time, but were still found to be 
insufficient. Further extensions on a larger 
scale were discussed, but it was not given 
to Mr. Broadbent to realize his ambitions, 
or to enjoy the culmination of his many 
years of strenuous efforts, for, in December 
of 1880, being then but 49 years of age, he 
died after only a very short illness. It was 
not until some years after his death that the 
Central Iron Works approached their present 
proportions. In the meantime two sons, 
William and Horace, had for several years 
been closely associated with their father 
in the management of his business, and 
subsequently the title of the firm became 


Thomas Broadbent & Sons, Ltd. In 1895 
the business was converted into a private 
limited. liability concern, Messrs. William 
and Horace Broadbent being the sole and 
managing directors. Since that time further 
important extensions have been ca:ried out, 
the illustration shown on page 170 repre- 
senting the works as they stand to-day. 
Although the business ramifications of 
Messrs. Thomas Broadbent & Sons, Ltd., 
are of the most extensive character, the two 
managing directors stil take an actively 
keen interest in everything that goes on. 
Further, the company have always sought 
to emulate the example set by its founder 
in that all work undertaken by them 15 of 
a very high-class order. 

When Messrs. Broadbent took up the 
construction of electrically driven overhead 
cranes some 15 or 16 years ago, the average 
users of cranes regarded this type more or 
less sceptically as to its reliability and 
permanent utility ; and as a crane 15 usually 
a plece of plant subjected to somewhat 
rough usage, were slow to believe that the 
then new form of crane could be as reliable, 
or as capable of perfect control, as the now 
almost obsolete steam, rope or square 
shaft crane. In Messrs. Broadbents case, 
confidence began at home, for they first 
equipped their own works with electrically 
driven cranes before actually entering the 
market as makers. 

There are now surely no sceptics as to 
the merit of the electric cranes; if there are 
they need but see the Central Iron Works, 
or some of the cranes Messrs. Broadbent 
have installed in all parts of the country. 
Nearly 500 cranes, ranging in capacity from 
half-a-ton to roo tons, have been designed, 
constructed and erected by Messrs. Broad- 
bent. The knowledge they have gained 
during many years of experience in crane 
design and construction has enabled them to 
lay down standards for all sizes, particulars 
of which Messrs. Broadbent will be pleased 
to send to interested enquirers. An elec- 
trically driven hydro-extractor is also being 
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constructed in large 
numbers in another depart- 
mentat Central Iron Works, 
concerning which a booklet 
is just being issued. Know- 
ing so thoroughly the pecu- 
liar requirements of cranes 
and lifting machinery gener- 
ally, Messrs. Broadbent 
have recently put on the 
market a tramway type 
controller specially designed 
for such service. For a 
number of years they have 
fitted their own controller 
to cranes they have con- 
structed, and such excellent 
results have these given, 
that Messrs. Broadbent are 
doing a healthy business 
in them. 

Very choice catalogues are issued by 
Messrs. Broadbent concerning their electric 
cranes, electric hydro extractors and con- 
trollers, and any readers who care to apply 
for copies may obtain them direct from the 
Central Iron Works. 
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Oil Engines and Suction 


Gas Plants. 


Cundall, Sons, G Co., Ltd., 
Shipley. 


OR many years past the 
Cundall oil engine has 
attained a remarkable reputa- 
tion for economy and efficiency 
in the colonies and abroad, 
irrespective of its very ex- 
tensive use in this country. 
The company has a large 
engineering works at Shipley, 
and through its courtesy we 
are enabled to present views 
of the principal shops. In 
the lay-out of the various 
departments special attention 
has been given to the quick 
production of detailed parts 
with a maximum of economy. 
To this end the various 
machine tools employed in 
working up these details are 
assembled in a distinct section 
of the works. ‘The arrange- 
ments make for economy in 
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BIRD’S-EYE VIEW or THE OIL ENGINE WORKS OF 


CuNDALL, Sons & Co., Ltp., SHIPLEY. 


handling, as the passage of the parts 
through the various processes tends to 


carry them towards the main working shop. 
Oil engines, more particularly those for 
lighting purposes, are a special product of 
the works, and recentiy the manufacture of 
suction-gas plants has been pushed forward 
with very considerable success. 
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Gas Engine Manufacture. 
The Campbell Gas Engine Company, Ltd. 


HIS firm was founded in the year 1888 
for the purpose of taking over the 
patents concerning gas engines owned by 
Mr. Hugh Campbell, the present managing 
director of the company. Business was 
commenced in a very small way by employing 
about twenty workmen. A few years later 
oil engines were added to the list of manu- 
factures of the company, and many thousands 
of these have been sold in all parts of the 
world. 

Business increased very quickly and 
necessitated new premises, and these were 
erected on the outskirts of Halifax, in the 
district known as Kingston. ‘These new 
works were originally built to manufacture 
six engines per week and to employ about 
two hundred workmen. Extensions have 
been going on almost continuously during 
the last four or five years until the output of 
the firm to-day is about twenty engines per 
week, and this will be very largely increased 
when the extensions now proceeding are 
completed and in operation. The present 
number of men employed in the whole of 
the works amounts to about six hundred. 

The area covered by the works, which 
consists of machine and erecting shops, iron 
and brass foundries, pattern stores, &c., is 
about three and a half acres. Since the 
formation of the company very extensive 
alterations have constantly been made in 
the design and construction of both its gas 
and oil engines. The greatest alterations, 
however, have been in the gas engines. 
During the last few years the demand has 
considerably increased for large power gas 
engines. ‘The confidence of power users 
seems to have been gained by the success 
and economy of the larger sizes. This 
increase in the large powers, and the 
introduction of suction gas, as well as the 
demand of electrical engineers for a gas 
engine to occupy little floor space, give a 
high rotative speed, and be suitable for 
direct coupling to dynamos, have been the 
three main factors in this development 

The company have taken full advantage 
of the demand for larger sizes of gas engines 
and now manufacture the horizontal engine 
up to 5oob.h.p. The introduction of suction 
gas plant has created quite a revolution in 
the ideas pertaining to gas-engine design, 
and to its use in various trades and under 
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various circumstances. The company in 
question were amongst the first in Great 
Britain to take up the subject of the suction 
gas plant, and it is worthy of notice that for 
nearly a vear and a half the whole of their 
product in these was sent abroad, the 
difficulty being that owing to its novelty 
there was great diffidence shown by power 
users in Great Britain in adopting it. 

Since then, however, the Britisher has 
taken to the suction gas plant to such an 
extent that the resources of the company 
have been strained to the utmost to cope 
with the number of orders received. In 
describing the engines made by this 
company, the chief points of interest to 
electrical engineers wiil no doubt be in the 
vertical type, which has been the speciality 
of this firm for some years. These engines 
have been made in units from тоо to 
5oob.h.p., and are being used to drive not 
only continuous-current machines, but also 


two-phase and three-phase alternators. 
Among the central stations using the 


'" Campbell" vertical gas engines are:— 
Hebden Bridge, Faversham, Guernsey, 
Newbury, Bahia Blanca, and others; while 
many have been introduced for the power 
stations of large manufactories. 
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Inter-pole Motors. 
Phcenix Dynamo Manufacturing Co., Ltd. 


a Thornbury Works of the Phoenix 

Dynamo Manufacturing Co, Ltd., 
are specially laid out for the economic pro- 
duction of dynamo electric machinery of all 
types and sizes. The company specializes 
particularly in the direction of inter-pole 
motors and ventilated field coils for their 
direct-current machinery, апа a very exten- 
sive business in this type of apparatus is 
being done. ‘The company was among the 
first in the country to reintroduce the 
idea of auxiliary poles for shunt motors 
intended to give a wide speed regulation 
Without auxiliary devices. On the next 
page we give an illustration depicting the 
main shops of the company, from which it 
will be seen that they are both extensive and 
equipped upon quite modern lines. The 
company does à very extensive business in 
the Colonies. We are informed that within a 
radius of twenty miles of Bradford some 
6oooh.p. of the company's apparatus is in 
Operation. | | 
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R. Нокмѕву & Sons' SPITTLEGATE IRON WORKS, GRANTHAM, 


Gas and Oil Engine 


Manufacture. 


R. Hornsby G Sons, Ltd., 
Grantham and Stockport. 


Fe many years the firm of Richard 
Hornsby & Sons, Ltd., has been 
established at Grantham, where its large 
works have been engaged in the production 
of the celebrated Hornsby oil engine. This 
engine was developed in the early days of 
electric lighting for the purpose of providing 
an efficient and economical prime mover for 
the driving of dynamos in districts where 
coal and other fuel were not readily avail- 
able. The firm's experience of this engine 
was of the most encouraging nature, and it 
has been developed to a very high state of 
efficiency as a result. The company recently 
acquired the extensive business of J. E. Н. 
Andrew & Co, Ltd, of Reddish, near 


Stockport, with which firm our readers are 


R. HonNsny & Sons’ STOCKP 


CHARD 
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doubtless familiar, and whose products in 
the shape of gas engines are very well 
known. ‘The two works of the company at 
Grantham and Stockport cover an area of 
fifty acres, and it is stated that about 12,000 
ol engines and 11,000 gas engines have 
been produced since the respective establish- 
ments were started. From the views of 
both these works which we are able to 
present through the courtesy of the company, 
it will be seen that they are of a very 
extensive character and laid out on modern 
lines. The three leading products of the 
works are—the Hornsby oil engine, the 
Hornsby upright water-tube boiler, and the 
Hornsby Stockport gas engines and suction 
plants. ‘The water-tube boiler has been 
specially designed to admit of easy inspection 
by the removal of a few doors, and as the 
tubes are all placed in nearly a vertical 
position they are practically self-cleaning. 
The boiler is a remarkably rapid steamer, 
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HornSBY-STOCKPORT SUCTION GAS PLANT. 


and produces exceptionally dry steam. It 
is made in sizes ranging from rooh.p. to 
soooh.p. 

We give illustrations of the Hornsby oil 
engine direct-coupled to a small dynamo, 
and we are informed that this handy unit ts 
a great favourite in isolated districts where 
electricity is required both for lighting and 
power. Many 
complete installa- 
tions have been 
supplied to private 
houses and large 
country mansions, 
and inthe majority 
of these cases the 
installation runs 
almost automatic- 
ally. Iu conjunc- 
tion with the plant 
is a battery of 
accumulators 
which is charged 
up during the day 
by running the 
engine when the 
gardener can give 
it the slight atten- 
tion which it re- 
quires. At night 
time the engine is 
shut down, and 
the lights, &c., are 
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supplied from the battery. 
The development of a 
suction gas producer has 
been taken full advantage 
of by this firm, and since 
its acquisition of the busi- 
ness of J. E. H. Andrew 
& Со, uds sb is, end 
position to place this type 
of producer on the market. 
In conjunction with the 
Hornsby-Stockport gas 
engine, these suction gas 
plants are being put down 
in all parts of the world 
for the operation of all 
classes of machinery and 
also for the generation 
of electrical energy. 

The company’s large 
works at Grantham аге 
also given over in part to 
the manufacture of labour- 
saving machinery for 
agricultural purposes. The production of 
this in itself occupies the greater part of the 
works, and the fact that they are surrounded 
by a great agricultural district ensures a 
ready market for the various machines 
turned out. The experience in this field has 
proved of immense value to the company in 
the development of the oil engine. 
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Нокмѕвү OIL ENGINE, DriRECT-COUPLED TO DYNAMO., 


OTHER REPRESENTATIVE FIRMS IN LONDON 
AND MANCHESTER DISTRICTS. 
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Small Dynamos and 
Motors. 


The Crypto Electrical Company, 
London. 


ss phenomenal development of the 

motor car and the numerous petrol- 
driven vehicles and appliances has at least 
done the electrical business one good turn 
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Fic. I. * CRvPTO" DYNAMO (150 WATTS). 

in that 1ї has created a demand for small- 
sized dynamos and motor generators. ‘This 
de:nand is such as to warrant manufacturers 


Fic. 2. 


“t CRYPTO" DyNAMO (50 WATTS). 


making a speciality of machines having cer- 
tain standard voltages and outputs. 

The Crypto 1 Electrical Company have 
developed this branch of the business, and 


are engaged in turning out large numbers 
of dynamo machines, which although of 
small size are by no means of the toy-shop 
style, as will be seen from the illustrations 
herewith. The charging dynamo shown in 
Fig. 1 has an output of 150 watts and is 
wound for either 6, 15, or 25 volts. It is of 
substantial construction, having automatic 
ring lubrication and rocking brush gear. 
The armature is ring wound and its normal 
speed is 2400 revolutions per minute. Some 
hundreds of these machines have already 
been supplied for the charging of ignition 
batteries of motor cars and cycles. 

The dynamo shown in Fig. 2 is also 
supplied for cell charging, and although it is 
even smaller than the preceding machine, 
having an output of only 50 watts, the same 
sound mechanical construction is adhered 


* CRYPTO” 
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SELF-EXCITING ALTERNATOR, 


to; automatic grease lubricators and rocking 
brush gear are also fitted on this machine. 

The third illustration shows a small self- 
exciting alternator, the output of which is 
2kw., and of which a large number have 
been supplied by the Crypto Company. 

The use of these machines is not restricted 
to cell-charging; many have been bought for 
small eleetric lighting installations, and quite 
a number are used for testing purposes, for 
lecture table experiments and for laboratory 
research work. 
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Telephones. 


The Sterling Telephone and Electric 
Company, London. 
HE two illustrations represent a wall and 
a table pattern of the Sterling Tele- 
phone and Electric Companys “ Era ” 
automatic replacement intercommunication 
telephone, an instrument which occupies a 
high position in this branch of the telephone 
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"ERA" WALL PATTERN INTERCOMMUNICATION 
TELEPHONE. 

industry, and of which some thousands are 
in use in factories, offices, warehouses, 
hotels, &c. 

The principal feature of this telephone 1s 
the unique form of line selector, as compared 
with the older types of instruments with 


"ERA" TABLE PATTERN INTERCOMMUNICATION 
TELEPHONE. 


radial switch-arm selectors, which always 
had to be replaced after a conversation, or 
before a call could. be answered. The * Era? 
is provided with stan ME s 
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projecting through the front of the case. 
Each lever represents a department. То 
select, the lever representing the department 
required is pulled downwards, where it re- 
mains locked in position until the conver- 
sation is finished. The act of replacing the 
telephone restores the lever automatically to 
the normal position. ‘The slots formed for 
the levers to move in are provided with 
dust covers, and the electrical connection 
between the lever and the telephone 15 made 
through strong rubbing contacts. It 15 thus 
impossible to have a bad or dirty contact in 
the “Era” telephone. The mechanism for 
locking and releasing the levers is of the 
simplest possible description, and cannot 
fail in operation. ‘The telephone throughout 
is of the highest possible finish and has all 
the desirable features which tend to make a 
perfect telephone. 
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Electric Tramways. 
J. С. White © Co., Ltd., London. 


HE firm of J. G. White & Co, Ltd., 
make a speciality of complete elec- 
tric tramway installations and reconstruc- 
tion. Many important systems in this 
country and abroad have been put down 
solely under their direction, the scope of 
their business covering every part of the 
engineering and contracting work. The 
sixth directors report, recently published, 
indicates that the past year’s trading has been 
more profitable than that of any previous year, 
and points out the more important contracts 
in hand at the present time, which exceed in 
value £ 2,000,000. 

Amongst these contracts may be mentioned 
the reconstruction of the Battersea and 
Kingsland sections of the London County 
Council system and the Wimbledon section 
of the London United Tramway Company’s 
lines. 

The foreign contracts in hand include 
the Para Tramways, Brazil, comprising the 
complete reconstruction and equipme:.t of 
thirty-seven miles of standard gauge overhead 
tramways ; the North Melbourne Tramways, 
comprising the complete construction and 
equipment on the overhead system of twelve 
miles; the Montevideo (Uruguay) Tramways, 
the reconstruction and equipment on the 
overhead system of seventy-two mies of 
tramways; the Rural Tramways of Buenos 
Aires, at present comprising the reconstruc- 
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Buenos AIRES TRAMWAYS. 


tion on the overhead system of about forty 
miles. Large extensions to this work will 
shortly be taken in hand. 

With each of the above foreign contracts, 
comprising the permanent way, cars, equip- 
ments, &c., the company are also building 
the necessary power-house to supply the 
lines with current. 

Another contract is that of Bombay, where 
the reconstruction of the present horse tram- 
ways, about forty-three miles in all, on the 
overhead system is being effected. 
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High-speed Planers. 
Bateman Machine Tool Co., Ltd., Leeds. 
HE introduction of high-speed steels has 
effected a revolution in the design of 
almost all machine tools. 

The high esteem in which the Bateman 
patent high- -speed planer is now held by 
the leaders in the engineering world is no 
doubt due in a measure to the “general excel- 
lence of design, but primarily it is due to its 
remarkably high speeds both on cutting and 
return strokes. 

The high speeds are made possible by the 
use, firstly, of patent fly-wheel loose pulleys 


J. G. Waite & Co., LTD., 


CONTRACTORS. 


(for use with over-lapping belts) and friction 
clutches, and, secondly, by a patent sliding 
rack with springs. The result of these 
features working in combination is that the 
machine can be run with no greater com- 
parative consumption of power at the 
moment of reversal than occurs in machines 
of much lower speeds. 

The Bateman Machine Tool Co., 
have supplied to Sir W. G. Armstrong, 
Whitworth, & Co, Ltd., Vickers, Sons, 
& Maxim, Ltd., Wm. Doxford & Sons, 
Ltd., J. E. Hall, Ltd., Clayton & Shuttle- 
worth, Ltd., Marshall, Sons, & Co., Ltd., 
and other prominent firms, machines adapted 
to diverse requirements as to method of 
drive and speeds for all classes of work. 

By far the larger portion of the big machines 
are electrically driven, the electrical equip- 
ment being mounted on a platform carried on 
housing brackets, thus preserving the “ self- 
contained ” features of these planers. 

The mode of drive which is appealing 
most to buyers to-day, however, 1s the motor 
drive through a change-speed gear box, and 
several large mac hines with this type of drive 
are now being built. We shall say more 
as fom in а future issue. 
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Electrical Drills. 


Kramos, Ltd., London and Bath. 
Мт KRAMOS, LTD., аге con- 
sidered to be pioneers of electrical 
drilling machines in this country, and their 
present types are the outcome of five 
years’ manufacturing and designing. The 
machines are solidly designed and con- 
structed in every detail, and are British- 
made throughout, and Р are not to 
be compared with 7 the flimsy 
foreign-made machines which are 
at present being placed QH ~ Re 
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“ KRAMOS" ELECTRIC DRILL. 


market. A strong point in favour of 
electrical drilling machines is that they are 
light and portable, and can be taken to any 
heavy work that has to be done, whereas 
with stationary machines the work has to be 
brought to tbe drill. 

Messrs. Kramos, Ltd., manufacture various 
types of electrical drilling machines, ranging 
from the smallest * Midget" type, which 
weighs about rsjlb. and drills up to Zin. 
maximum into steel, to a large transportable 
drilling equipment, consisting of separate 
motor, flexible shaft, and drill press capable 
of drilling to 3in. diameter. So great is 
the demand for these too — Bre 
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now being manufactured in lots of fifty.and a 
hundred at a time. Another speciality of 
this enterprising firm is an electro-magnetic 
drilling pillar. ‘This consists of a large pot 
magnet, with  non-inductive resistances, 
which is attached to the work, and supplies 
the feeding pressure, doing away with the 
old drilling pillar which has to be clamped 
down to the work. 

They further supply equipments con- 
sisting of portable electric motor, mounted 
on wheels with handle bar and flexible 
shaft, with separate attachments for tapping, 
tube expanding, grinding, and drilling. 
Head sales offices and showrooms have 
just been opened at 169 and 170, Shore- 
ditch High Street, London, E.C., and any 
of our readers who are interested in this 
class of tool can inspect the various types 
working at this address.  Kramos, Ltd., 
are also the makers of the “ Kramos” 
patent lift controller with combined direct 
and automatic switch-in-car control, which 
we understand is meeting with much 
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Inter-pole Motors. 
Morris-Hatokins Electrical Co., Ltd. 


URING the short visit which we 

paid to the Morris-Hawkins elec- 

trical works last week, we noticed that quite a 

large proportion of the motors going through 
the shop were of the inter-pole type. 

Considering that it is only two years since 
the Morris-Hawkins Company turned out 
their first machine of this type, rapid 
progress kas been made, and this firm has 
now reached the point where standardiza- 
tion in the inter-pole device can be carried 
through, <Although the company had been 
experimenting for a considerable time with 
inter-pole machines, the first to be delivered 
on actual order was one of 4oh.p. for 
Messrs. Hulse & Company, which was 
supplied in January, 1905. ‘This motor has 
given excellent results and has been in con- 
stant use, on occasions running continuously 
day and night without stopping. 

One of our illustrations shows ап inter- 
pole motor direct coupled to a centrifugal 
pump. Many of these pumping sets have 
been supplied in sizes up to 4ob.h.p. at 
2500 revolutions per minute and 500 volts 
pressure. The commutation of these 
machines has in all cases been perfect. 

The makers now have under construction 
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a 4ob.h.p. variable speed inter-pole motor, 
which, we were informed, is for driving a 
large planing machine made by Messrs. 
Hulse & Company to the order of Messrs, 
Cammeil Laird. 


This motor will give its 


Morris-Hawkins INTER-POLE Моток DRIVING 
CENTRIFUGAL Pump, 


full-load output at any speed between 300 
апа goo revolutions per minute, and will 
further be required to deal with severe 
momentary overloads. For machine-tool 
driving, variable speed motors having high 
overload capacities are now becoming the 
rule, and we saw at these works a number 
of 7$b.h.p. and rob.h.p. variable speed 
motors, with a speed-range of 300 to goo 
revolutions per minute, in course of con- 
struction to the order of Messrs. Joshua 
Buckton and Company for direct coupling 
to various machine tools. 

We were informed that the company are 


Morris-HAWKINS INTER-POLE Motor DRIVING 
HAULAGE Grar, 


also supplying many motors of this type for 
colliery work and for cranes ; the high over- 
load capacity of the inter-pole motor being 
particularly adapted for services where the 
loads are intermittent and variable. 
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Machine Tools. 
Kendall G Gent, Ltd., Manchester. 


HIS well-known firm of machine tool 
makers was founded in 1847, having 
works in Salford. 

The present works at Belle Vue, Man- 
chester, were built in 1897, and are excep- 
tionally well laid out, being designed to 
avoid as far as possible any unnecessary 
handling of the work ; material enters at one 
end of the works and passing through is 
dealt with in rotation by the various 
machines and finally loaded into railway 
trucks by overhead travellers. The shops 
are зоо. long by trroft. wide, with a 
gallery running all round for the lighter 
classes of work. They are well lighted by 
day and electrically at might. Overhead 
electric travelling cranes, one of ro tons and 
one of 20 tons, serve the two main erecting 
bays, and these are supplemented by several 
smaller travelling and jib cranes in various 
positions about the works. Electric driving 
is adopted throughout, the various line 
shafts being divided into sections, each of 
which has its own motor, the connection of 
motor to line shaft being by Renold's silent 
chains. The pattern shop and stores, 
smithy, power house, &c., are in separate 
buildings and are all well adapted for their 
different purposes, the pattern shop particu- 
larly being well equipped with modern wood 
working machines. 

The manufactures include a large variety of 
machine tools, specialities being the Brown 
patent screwing machine (of which some 
4ooo have been built), and Dixon's patent 
radial drilling and tapping machines by 
which holes are drilled and tapped without 
stopping the machine or interfering in any 
way with the driving belt, the correct speeds 
for tapping each size of hole, and for backing 
out at a higher speed, being obtained by gear- 
àng'inthesaddle. Milling machines alsoforma 
large portion of the output, and these are of 
various kinds, the vertical milling and pro- 
filing machines and the horizontal and vertical 
plano milling machines being those most in 
demand. A recent order is for twenty of 
the latter type, to mill 6ft. by 3ft. wide by 
2ft. high, having an improved profiling 
motion for the production of parts of irregular 
form. In connection with the milling 
machines an improved and very convenient 
and universal cutter nding chine is 
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Tramway and Railway 
Trucks. 
Mountain G Gibson, Ltd., Bury. 


Te chief manufactures of this firm are 

trucks or under-carriages for electri- 
cally driven tramcars and railway coaches, 
and electric locomotives, electrically driven, 
sweeping, sprinkling, and watering cars for 
tramway systems, rolling stock for light 
railways, and fittings and accessories for 
electric tramways and railways. The follow- 
ing is a brief description of some of their 
standard designs :— 

four-wheel Motor Truck, suitable for 
tramcars, either single or double deck, with 
bodies up to 16ft. or 17ft. in length. The 
side frames are of solid forged steel; the 
axle boxes are dust-proof. The car body 
is supported by eight spiral springs and four 
three-quarter elliptic springs, all carried upon 
the side frame, the side frame being supported 
by eight spiral springs resting upon the 
wings attached to theaxle box. Draft plates 
are provided and attached to the top plate 
of the truck, and working upon horn-blocks, 
thereby taking all end-thrust off the springs. 
The trucks are provided with wheels, either 
of chilled cast-iron or steel tyred, the wheels 
being mounted upon steel axles of special 
quality. The trucks are provided with an 
Improved motor suspension arrangement 
and with improved brake rigging, operated 
from either end of the trucks. 

Ar Suspension Truck.—Vhis truck is 
built on the lines of the foregoing, but is 
fitted with an improved form of axle box 
suspension. ‘The axle box springs have been 
placed below the axle boxes, resting upon 
seating supported by links from the axle 
box. This allows of a lateral movement 
upon the axles which is advantageous upon 
roads in which there are many curves. 

Adjustable Traction Truck.-—This truck 
is of the centre-bearing swing-bolster type, 
and is built to suit the requirements for 


track gauges up to 4ft. 84in., or slightly . 
The details of this truck have been: 


wider. 
very carefully thought out and the number 
of parts has been reduced to a minimum. 
Special Type Maximum Traction Truck. 
This truck is of the centre-bearing swing- 
bolster type. It is a development of the fore- 
going, embodying many important features 
and improvements, and is the truck which 
has been adopt. hy the London County 
Council recently в, 


. лег Ar 
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No. 4 Maximum Traction Truck.—This is 
ofthe side-bearing type. The sidesupports for 
bodies are carried upon spiral springs, and 
the side frames are carried upon journal box 
springs. The brake rigging is of improved 
design, and the trucks are provided with a 
compensating arrangement by which the 
weight of the car body presses upon the 
trailer wheels when going round curves to 
prevent derailment. 

Improved Radial Four-wheel Truck.—-Y his 
has been introduced to meet the growing 
requirements for a truck with radiating axles, 
capable of supporting a car body longer 
than that used for the ordinary single truck. 
It is specially designed to’ run on sharp 
curves with a maximum of efficiency. By 
the construction of the truck the wheels 
and axles are allowed to accommodate them- 
selves to curves. The truck consists of an 
intermediate frame which supports the car 
body. The frame is carried upon two sub- 
trucks which pivot from their own king pin, 
the weight being taken upon rollers fixed to 
the top of the horn-blocks. Improved 
brake rigging is provided, working from 
either end of the truck. А controlling 
arrangement is fitted at each end to 
ensure the sub-trucks taking a central 
position after curving. The special design 
of this truck is the outcome of very careful 
consideration and investigation as to the 
actual requirements for street tramway work, 
and embodies many essential points neces- 
sary for satisfactory running. 

Heavy railway trucks are made in several 
designs; generally speaking, they are made 
to suit the requirements of each case. 

Street watering and sprinkling cars are 
also built of varying designs, either as 
watering cars only or as combined sweeping, 
watering, and sprinkling cars. The watering 
can be done either by gravity or by com- 
pressed air, and the cars either of the open 
type or fitted with a body covering in the 
tank and other work. They are built with 


UN 


Among the accessories which are manu- 
factured by this firm are the McCallum 
patent momentum brake, suitable for tram- 
ways and light railways. This can be used as 
a separate adjustment or combined with the 
ordinary brake or track brake. The illustra- 
tions onopposite page will be found interesting. 


URP ORATION TRAN WAYS 


Views of Works and Products of Mountain & Gibson, Ltd., Elton Fold Works, Bury. 


Batcu or “M.G.” No. 3 МАХ, TRAcTION Trucks IN 


L.C.C. TRAMCAR ON “ М.С." No. з Max. TRACTION 
L.C.C. CAR SHEDS. ТЕЕ, 
“M.G.” RADIAL TRUCK. 
2 ^ CAR е 
SWEEPING, WATERING AND RAIL-FLUSHING CAR. 


na is "TION 1. JCK. 
View or ELTON Forp Works, 


The ELECTRICAL MAGAZINE. (Other Representative Firms. 


WORKS OF THE ROCHDALE ELECTRIC Со., LTD. 


Prepayment Meters. 
The Rochdale Electric Co., Ltd., Rochdale. 


HIS Company was originally started, 
nearly nine years ago, to develop a 
patent for prepayment electricity meters, and 
to manufacture the same, Mr. Watson who 
is the managing director being one of the 
pioneers in the making of this class of 
instrument. In the early years there was 
really no market for a meter of this type, 
and most engineers looked upon the same 
with very mixed feelings, but time has shown 
that the penny-in-the-slot instrument has 
decidedly its place in the electrical field, 
and it is difficult to see how in the future 
any electric supply company will be able to 
compcte with its rival the gas company, 
without seriously taking into the question 
the supply of current on the prepayment 
system. 
Each year has brought an increasing 
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The next issue of The ELECTRICAL MAGAZINE, 


volume of business, and the greatest 
difficulty the company has at present is to 
make instruments fast enough to meet the 
ever-increasing demand. At the present 
time there are about 10,000 “ Watson 
Slotters ” installed. 

In addition to the manufacture of meters, 
this company also makes a good line of 
continuous-current dynamos, motors, and 
electric ventilators. In connection with the 
dynamo and motor department successful 
business is done in installation and con- 
tracting work, making a speciality of private 
house, church, and workshop lighting. 

The progress made by the Rochdale 
Electric Company is very marked. Nine 
years ago they started with a modest staff 
of half a dozen all told: to-day they have 
over one hundred employed in one depart- 
ment or another. The works, of which we 
give an illustration, are lighted by electricity, 
and all tools are of the most modern and 
up-to-date types. 


PRAM 


to be published early in 


August, Will contain a complete account of the circular tour of the kindred Electrical 
Institutions, illustrated from photos specially taken en route by the Editor-in-chief 


of this Journal and members of the party. 


Further illustrated descriptions ; of 


manufacturers’ works and products will also appear. 
The August issue Will be a fitting sequel to the present International Number, 


and the record will not be complete without it. 


” С 


Published at 6d., by post 9d. 


Hosted by 300 gQ le 


“Simplest. 
| end i 
Best „е 


“ARGYLL MOTORS," LIMITED, 
Alexandria and Bridgeton, GLASGOW. 
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LAUGHS at HILLS. 


A Car that can be attended to by 
the Owner. No Mechanic required. 


een, pus THAT'S ALL. 


That refers to Driving. 
You can learn in ONE HOUR, 


New Art Edition of Catalogue EM on 
application and Trial Runs by arrangement. 
STOCK DELIVERY. 


ADAMS MANUFACTURING CO., Ltd., 
147, Queen Victoria Street, E.C. Works: Bedford. 


E 
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IGRANIC 


SAVE 
HUNDREDS of 
POUNDS. 


—4 Automatically and 

= CA Efficiently Control 

; Every Form of Electric | 
Power Transmission, 
from the Smallest to 

the Heaviest. 


SELF-STARTING 
6 REGULATING 
DEVICES FOR 


Pumps, 
Line Shafting, 
Lifts, 
ы Compressors, Gc., бс. 


WRITE FOR 


Latest Catalogue, 


150 Н.Р. 220 V. Size. E. M. Control. 


NOTHING TOO SMALL OR TOO LARGE. 


ADAMS MANUFACTURING CO., L™ 


147, Queen Victoria Street, E.C. 


W orks— Bedford. 
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FRANK SUTER & CO., Limited, 
66, Berners Street, London, W. 
Electric Light Fittings Maker's, 


Sv ats 
A се AND è.. æ. 


Picture & Gallery Lighting Experts. 


(VIEW OF PORTION OF SHOWROOMS). 


SHOP WINDOW LIGHTING BY 


OUR 


PATENT REFLECTOR 
MEANS EFFICIENCY and ECONOMY. 


66, Berners Street, London, W., 


FRANK SUTER & CO., Limited. 


In dealing with Advertisers please «ition 1ле ELF^ СЕС * L MAGAZINE. 
- * 


К SUTER & СОМРАМҮ, LIMITED, 


66, Berners Street, LONDON, W. 


umd-3-[- «2»v300 ® Imac 5^2» 
= 20020г J4mmzo-4o охт2хтр oo 


Works: 


Hanway Street, Oxford Street, 
LONDON, W. 


Telegraphic Address: MOONLIGHT, LONDON. Telzphone No.: 5205 GERRARD 
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On Admiralty List. 


AYLIss 
JONES 
&BAYLISS, LS 


о e Sole ev а 
Manufacturers. 


THE PATENT “HELICOID” | 
LOCK-NUT is made in a [ 
coil of Steel of immense 
power,combining active | 
energy with passive re- 
sistance, and having an 
automatic circumferen- 
tial grip of the bolt. 


ADVANTAGES :— 


Obviates the use of 
a Check Nut. 


It saves in length of 
Bolt. 


It requires no Washer, 


THE GREATER THE VIBRATION THE 
FIRMER THE GRIP, 


It is in itself a Perfect Lock. 


High Speed 


Indicators. 


BOURDON 
STEAM 
GAUGES. 


BUCHANAN'S V 
ENGINE 


Counter. 


REPAIRS PROMPTLY 
EXECUTED. 


HANNAN & BUCHANAN. 


75, ROBERTSON STREET, 
GLASGOW, Scotland. 


a0 > 
~ IMPROVED 
OURDONS pTENT A 
. 


uS TROUBLE” 
OVER- 
COME 


by using 
this device. 


Also Manufacturers of 
RAILWAY & TRAMWAY 
FASTENINGS, IRON 
FENCING, GATES, &0. 


WOLVERHAMPTON. 


LONDON SHOW ROOMS :- e 
1598141 CANNON STE.C ААС 
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Telephone : 
** Thom, Patricroft.’’ 69, Eccles. 


aoe BORE HOLES FOR MINERALS, 
==>] ARTESIAN BRINE, AND OIL WELLS. 


эл 
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КУАК ТЫ 
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CONTRACTOR. 


Manufacturer of all Systems of 
EARTH BORING PLANTS. 
STEAM ENGINES & WINCHES. 

, BORE HOLE & DEEP WELL PUMPS. 
BOILER FEED DONKEY PUMPS, &c. 
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Mountain € Gibson, uui». 


Successors to the e 
McGuire Manufacturing Co. E ng 1 п eer S æ 


ELECTRIC TRAMWAY & RAILWAY EQUIPMENTS, 


TRAMCARS, LOCOMOTIVES MOTOR & TRAILER TRUCKS, SWEEPING CARS, 
WATERING CARS, ACCESSORIES. 


SOLE MANUFACTURERS OF 


The ** М.С.?? Electric Motor and Trailer Trucks (Single and Bo; ie Types) for Tramcars, Railway 
Carriages, and other Rolling Stock. 

The '*M.G.^* Electric Locomotives for Light Railways, Mines, Collieries, Iron znd Steel Works, 

Docks, and Harbours. 

The ‘*M.G.’’ Sweeping and Watering Cars and Snow Ploughs, for Tramways and Light Railways. 

The ** M.G.’" Trolley Standards, Lifeguards and other Fittings for Tramcars, Motor Coaches, etc. 

The ** M.G.^' Improved (Protected) RADIAL TRUCKS (Motor and Trailer) for Electric Tramcars, 
and other types of vehicles, specially suitable for Tracks with Sharp Curves, 

The McCollum Patent MOMENTUM BRAKES for Tramcars and Light Railway Coaches. Simple, 


effective, reliable, and inexpensive. 
Spare Parts and Renewals for all Types of Trucks a Speciality. 


Works: Elton Fold Works, BURY, Lancs. 


LONDON OFFICE: 63, Crutched Friars, Fenchurch Street, Е.С. 
Agencies: GLASGOW, BELFAST, NEWCASTLE-ON.-TYNE, 
BIRMINGHAM, ёс. 
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SPECIAL POINTS: 
I. Simplicity of operation. 
2. Positive Stop Action. 
9. Perfect Sliding Spring Contact. 
4 


Impossibility of Breaking or 
loose Contacts through 
swinging. 


WINCHES FOR ALL 
PURPOSES. 


Special Cable Protector. 


DURKEE 


PPL. 


LL 


RO AER ot 
EV 5 
J 


9С Хоми 


NORTH-WESTERN ELECTRICAL 
APPLIANCE CO., 


Railway Appliances Works, 
CATHCART, GLASGOW 
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“* Kramos Electric Drills, 


AND SAVE TIME AND If you have holes to drill, 
MONEY. why not drill them quickly? 


$ 5 
We make all types 
from a Hand Drill 
for Ain. holes to a 
Transportable 


АП machines are 
of British make, 
and materials are 
of the Best 


Equipment for Quality. 
Jin. holes. 
‚4 5 
We are the makers of the JP '""Kramos" Patent Lift Controller, 
with combined Direct and Automatic Switch-in-car ; Control. 
All communications to be addressed to Head Sales Office: 
KRAMOS LIMITED, 169 & 170, Shoreditch High Street, LONDON, E.C. 
Telegramsiz Edwastone, London, Telephone No, 1806 Central, 
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The World's |E Standard Braiding Machine. 


THE 
HIGH-SPEED 
BRAIDING 
f MACHINE 
d CO. Lid. 
Works ; 
Dame Agnes Street, 
| A" NOTTINGHAM. 
Em И — € onm . 
t fish SPEED BRAIDING MACHINE E EN 1 
iu 16. SPINDL — oe Telephone; 2012. 


Telegrams: ‘‘CRUSOE,”’ 
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SIX VOLUMES DELIVERED AT ONCE ON PAYMENT OF 4/6 ONLY. 


Modern Engines... 
Power Generators. 


A PRACTICAL WORK on . 


PRIME MOVERS ano tne 
TRANSMISSION oF POWER 


STEAM, ELECTRIC, WATER, AND HOT AIR. 
By RANKIN KENNEDY, C.E., 


Author of ‘ Electrical Installations, ‘ Electrical Distribution by Alternating Current 
and Transformers,’ ‘Photographic and Optical Electric Lamps,’ and numerous 
Scientific Articles and Papers on Mechanical and Electrical Engineering. 


The purpose of this book is to explain in the most thorough manner the 
design and construction of modern ‘Prime Movers. It explains in detail, with 
copious diagrams and illustrations, the peculiarities of each kind of Prime Mover in 
such a clear manner that any practical engineer can understand and construct 
the engines, boilers, etc, from the instructions and descriptions given; and it 
estimates in each case the costs of producing power under the different systems and 
circumstances, and also discusses machinery and methods for transmitting the 
power from the Prime Mover to the work to be done. From whatever source, 
therefore, power, other than hand labour, is obtained, this book explains in detail 
the kind of installation best adapted for the work, the Prime Mover to be used, 
and the transmission machinery connecting it with the work to be done. 


Nearly 2,000 Illustrations of practical utility. 


“THE IRON AND STEEL TRADES JOURNAL." 

“А beautifully got up book, finely illustrated, and well printed. Mr. Rankin 
Kennedy will be remembered by our readers as the author of that remarkable and clever work 
on “ Electrical Installations” which we reviewed from time to time, and the present work bids 
fair to be of equal value and usefulness.’ 

“ELECTRICITY.” 
The first volume augurs well for those which succeed it, and the work will 
prove invaluable alike to the student and the practising engineer. 


‹ 


ORDER FORM. 


To the Electrical Publishing Co., Lid., 4, Southampton Row, Holborn, London, TiC. 
Г enclose 45. Od, Please send me (carriage paid) “ Modern Engines and Power Generators, 
at gs. each, and I agree to remit 4s. 6d. monthly till full amount is paid. 


, 


in Six Volumes, 


Мате 
Occupation 


Address Sl cp baa Da ca ae сиы A cs ыбы, ылу. a MER A eo 


Dow nN. _ |. Date 
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E CUNDALL" ратент OIL ENGINE, 


THE MOST POPULAR OIL ENGINE. 


In use in all Countries. 


CUNDALL'S NEW 
SUCTION GAS 
ENGINE ano GAS 
PRODUCER PLANT. 


50 h.p. costs under 5d. 
per hour. Larger and 
smaller engines at the 
same rate, sizes 10 to 


à A 300 h.p. 
CUNDALL, SONS & CO., Lro., AP MEET 
SHIPLEY, YORKS. 20 & 22, St. Bride Street, 
Telegrams: * CUNDALL, SHIPLEY.” Telephone No. : 4. SHIPLEY. E.C. 


The COST of MANUFACTURING ENERGY has been REDUCED 
from 6'04d. to *85d., at 
COVENTRY ELECTRICITY WORKS. 


USE 
BENNIS = WRITE 
STOKERS, GUN FOR 
BENNIS 3 FREE 
ELEVATORS j ILLUSTRATED 
AND BOOKLET, 
CONVEYORS, СТБ WACHINE 
AND S MACHINE- 
SECURE STOKING 
RECORD ECONOMICAL?' 
RESULTS. PAP 


| a a IURI S = and Coal Hs JPN 
*BENNIS," Little Hulton, BOLTON. 
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Diesel 


Oil 


11 B.H.P. for One Penny per hour. 


In most Successful Use in many 


TRAMWAY, ELECTRIC LIGHTING, AND 


Sizes from 20 to 1,000 B.H.P. 
Over 130,000 B.H.P. in use. 


DIESEL ENGINE C0., Lro., 


179, QUEEN VICTORIA ST., 
E.C. 


Write for the little red book. 


== 
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BALANCER. 


NEWTON BROS., Derby. , victows steer 
| WESTMINSTER, S.W. 

DY NAMOS AND MOTORS Telegrams: ACCUSATIVE, 
LONDON. 


Telegrams: DYNAMO, DERBY. for all purposes Telephone: 5097 WESTMINSTER. 
Telephone: 413. а 


Telegrams: ''ASCENDENT,"' 
MANCHESTER. 


Sprowson S ix 1 e "LIFTELEC," LONDON, 


PATENT . 


Electric 
Lifts. 


Fully Automatic 
Push Bu(lton Control 
Car Switch Control 


Rope Control 


60, 12200 Wall, HEAD OFFICE: 


London, E.G. ASCENDENT WORKS, MANCHESTER. 


Telephone: 11940 Central, Telephones: 4766; 599]. 
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MASCHINENFABRIK OERLIKON | 


Continuous Current and High and Low 
Tension Alternating Current 


GENERATORS, MOTORS, TRANSFORMERS, | 
SWITCH-BOARDS 


| 
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1000К W. TURBC-GENERATOR. 


co TOR V s 
Central Stations, Transmission and Distribution 


of Power, Isolated Plants and Electric Traction, 
Electric Cranes, Pumping Plants, Electrolysers. 


Steam Turbines. Electric Locomotives. 


Works Emploving about 2000 Men. 


Enquiries received and promptly attended to by :— 


G. WUTHRICH. oswatdestre House, Norfolk St., 
Manager and London Resident Enainesh Stran d, LONDON, W.C. 
Telegraphic Address: ‘‘OERLIK, LONDON." Telephone No. 4167 Gerrard. 
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ELECTROMOTORS, LIMITED, 


OPENSHAW. 


Telegramsi: MAGNET, MANCHESTER. G Telephonei: 4442. 


2-TON_ ELECTRIC WINCH. 


STANDARD MOTORS, 
VARIABLE SPEED MOTORS, 
WORM & SPURGEAR SETS, 


CRANE, LIFT & HOIST 
MOTORS. 


LoNDON OFFICE: 


55, Queen Victoria Street, E.C. 


Telegtams: ORDERS, LONDON. Telephone: 8078, BAINK. 
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PH SNS 


BOOT POLISHER. 


London Office: 


99, QUEEN VICTORIA ST., E.C. 
Telephone: 8078 BANK. 


Telegrams: ORDERS, LONDON." 
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» __ Motors 2 Dynamos” 


Т.2101 ee oe te Be 


Brushes being 


fixed in 
NEUTRAL eo of 
POSITION rushes with 
ae poe Sparkless 
Motors Dm Commutation 
equally well in ЭМ 
EITHER even Wi 
PURO c3 | HEAVY 
Direction of Еа 
Rotation. | Overloads. | 
t= р | 
Telephone No. io, Telegrams: 
5565 Central, London. Patent INTERPOLE Type. "INTERPOLE, London." 


TH MORRIS HAWKINS ELECTRICAL Coah 


ELECTRICAL MFG. C0., 
LTD. 
Telegraphic Address— 

' RHODIQUE," all Offices, 


RHODES 


Bead Office and Works : 
BRADFORD. 


BRANCHES : 
London. Birmingham, 
Manchester. Bristol. 
Newcastle. Glasgow. 


Direct and Alternating 
Current 


MOTORS. 


| "T. 
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NALDER BROS. & 
THOMPSON, umrev. 


N.C.S. Insulation Testing Set | | 24 = а 
(THE “OHMER’. The smith- Davis s Piecework 
RC Balance Calculator. 


Given the amount of wages and the amount 
of balance divisible, the Calculator does the 
rest with one setting. 


| THE SMITH-DAVIS PREMIUM CALCULATOR. | 


Slide Rules. 
Log-o-Log Slide Rules. 


Mathematical Deawing Instruments. 


LATEST. LIGHTEST. BEST. f : 
Universal Drafting Machine. 


500 Volts 20 Megohms ... &18 List. $4 A 
(Weight less than 14 tbs.) Rapid Sketching Device. 


54, Queen $t., LONDON, Е.С. масо Some 


J. HALDIS & Со. S CONTINUOUS 
ELECTRIC 
PHOTO 
COPYING 
MACHINE. 
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Д T Th e Y [ їй NN Post Free on Request. 


J. HALDEN & C0., 
8, Albert Square, 
MANCHESTER. 
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TRAINING ELECTRICAL ENGINEERS. 


Che Electrical Standardizing, Testing & Training en 
FARADAY HOUSE, 


62-70, SOUTHAMPTON ROW, LONDON, Wv.C. 


Established 1889. Removed to New and Specially Designed Premises 1905. 
Affords a thorough Theoretical and Practical Training, and qualifies the sons of gentlemen for appoinémnents in 
Electrical Engineering. It is associated with more than seventy engine builders, electrical manufacturers, power 
supply stations, and railways, in order to give its students practical experience. 


Telephone No.: 5048 Gerrard. Telegraphic Address: ** Standardizing, London.” 
A prospecius will be sent on application to the Secretary, Faraday House, Southampton Row, London, W.C. 


N LEATHER. 


BELTING 


JAMES HENDRY. 
BRIDGETON, GLASGOW. 


London Address: 7, BISHOPSGATE STREET WITHOUT, E.C. 


ROSS' PATENT 


SPEED REDUCING GEAR. 


SPECIALLY ADAPTED FOR COUPLING TO 
ELECTRIC MOTORS—FOR ALL PURPOSES. 
HUNDREDS IN USE. 

POSITIVE IN ACTION. ANY RATIO OF REDUCTION. 


R.G. ROSS & SON, ENGINEERS, 
Greenhead Engine Works, GLASGOW. 


TT (ИШ m Mim SOLE MAKERS OF RIGBY’s PATENT STEAM 
Ria sam (nit ai L : HAMMERS. 
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Electrical Sinking Pump, can be worked 
horizontally after sinHKing is finished. 


FRANK PEARN © CO., LTD., 
MANCHESTER, S.E. 


REDUCING VALVES. 
EN — Туре Ш. 
Reducing Steam ^ у 
from 1401Ь. 


Telegrams : 


' Boss,' Leicester. SEPARATORS, 
ОК «oe & STOP VALVES, 
We GATE VALVES, 

dv STEAM TRAPS. 


For Sale, Hire, or Purchase Hire 
GOOD SECOND-HAND AND NEW 


(Thoroughly overhauled, and in first-class order) 


DYNAMOS (Second-hand). 
One No. т Shunt Wound *“ Castle" Dynamo, 200 amps., 
100 volts, 800 revs. 
Shunt Wound Inverted type Dynamo, 150 amps., 205 
volts, 750 revs. 
Shunt Wound Dynamo, 25 amps., 150 volts, 1,250 revs. 
Brush Dynamo, 110 volts, 8o amps., 750 revs. 


MOTORS. 
2 H.P. Shunt Wound Continuous Current Electric 
Motor, 230 volts (Second-hand), 
New Union Shunt Wound Motor, 230 volts, 34 B. H.P. 
1,550 revs. 
Four Second-hand semi-enclosed protected type, 
5 B.H.P., 100 to r1o volts, multipolar, 1,420 revs. 


ENGINES (Second-hand). 
Willans Patent Central Valve Engine, hp. cyl. 7in. dia. 
lp. cyl. roin. dia. 
“ Windsor " quick speed 8in. by 8in. vertical Engine. 
Inverted cyls. High speed Triple Expansion reversing 
Engines, hp. cyls. 74in. dia., two lps., each 12in. dia. 
by 8in. stroke. 
Various New Gravity and Testing Instruments, 
Voltmeters and Ammeters. 
LOCOTYPE BOILERS (Second-hand). 
15 Locomotive Type Boilers, ranging from 8 hp. to 
too hp. (the latter specially suitable for Electric 
Work), and from 50 to 150 lbs. working pressures. 


Note the only addresses ; 


CHARLES D. PHILLIPS, 


EMLYN ENGINEERING WORKS, 
NEWPORT, MON., ё GLOUCESTER. 


Established 38 years. 


sud. 
© 


IF YOU ARE NOT TAKING 


The Electrical Magazine 


regularly, you are losing much valuable 


information. 


It gives, in a concrete yet comprehensive 
form, for síxpence a month, a record of the 
World's Electric Progress: Obtainable at Rail- 
way  Bookstalls and Newsagents. Annual 
Subscríptíon 10/6 (abroad 12/6), post free, 
including all special issues and binding cases. 


Head Offices : 4, Southampton Row, London, W.C. 
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An “Electrical” бй. | 


An offer which gives you as a reader of the ELECTRICAL MAGAZINE, for 6 - down, 
а complete Work on Electricity, which treats with every branch of this many- 
sided science in a thorough, practical way. 

Knowing how greatly needed a Work of Electrical Reference is, we recently 
made arrangements with the publishers of 


MODERN ELECTRIC PRACTICE 


Edited by PROF. MAGNUS MACLEAN, M.A., D.Sc., with contributions by no less 
than 34 other exper ts,to supply the Work to our Readers on the following 
most convenient terms: 


You pay 


6s. 


now, and 
complete your 
purchase 


by 8 further Foreign Orders 


payments of postage 
6s. extra. 
a month. 
Handsomely Bound. Illustrated. Carefully Indexed. 


“MODERN ELECTRIC PRACTICE” contains in concise 
form the united knowledge and experience of the experts 
concerned in its production. 
Nothing was considered too small to be included ; nothing 
toolarge. Every branch, every detail, of Electrical Engineer- 
ing is here dealt with. Each volume has been provided with 
a carefully compiled index, so that any point can quickly be 
referred to, saving the owner hours of precious time. 
The illustrations are a special feature of the work. Details 
of machinery, methods of construction, &c., &c., are clearly 
shown by means of diagrams, drawings and photographs. 
A handsome coloured Cardboard Model, showing details 
and working of a motor, is given with the work. | 
Fill up this order form zow, whilst you have it in mind. 


SPECIAL ORDER-FORM. | 
(If preferred, a Letter will be satisfactory.) 
To THE ELECTRICAL PUBLISHING CO., LTD., 4, Southampton Row, Holborn, London, И. 
Please send me One Copy of “ MODERN ELECTRIC PRACTICE," by Prof. Magnus Maclean, M.A., D.Sc., 
as p ublished. The work to consist of six volumes at 9/- each net, and deliver to me all charges paid, 
The conditions of advertisement apply to my order. Herewith find Postal Order for 


Signature 


Date | B Address ___ 


_ _  _ ————Є———_——Є—Є———— 
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©“ The Recognised Authority on Wiring and Construction." 


THE 1906 EDITION 


Standard Wiring 


FOR ELECTRIC LIGHT AND POWER 
ADOPTED 


By the Fire Underwriters of the United States. 


By Cornell University, Sanford University, and other Technical 
Colleges and Schools. 


By over 109,500 Electrical Engineers, Central Station Managers 


and Wiremen. 


BECAUSE 


It is the only book on Wiring and Construction kept strictly up-to-date. 
It contains all the necessary Tables, Rules, Formulas and illustrations. 


It settles disputes, and if referred to before wiring will prevent disputes, 
Flexible Leather Cover (pocket size) 4/6. 
Sent pcst-paid on receipt of price by 
The ELECTRICAL PUBLISHING CO., геа. 
4, Southampton Row, London, W.C. 


READ THE Who shall Electrify Joondon ? 
IVER SS ee 


WORLD’S WORK 


SOME OF THE CONTENTS. 


SIR WEETMAN PEARSON, Bart., M.P. Full Page Portrait. 
WHO SHALL ELECTRIFY LONDON ? (Illustrated) 
I. THE COUNTY COUNCIL  .. T 7 vt T. McKinnon Wood, M.P. 
П. PRIVATE ENTERPRISE x. T А: 5 An Electrical Engineer. 
MUSIC BY ELECTRICITY (///ustrafed) .. P $3 Y Marion Melius. 
SOCIALISM IN AMERICA . .. Upton Sinclair 


THE INTERNATIONAL COLLIERY EXHIBITION (Illustrated) A. S. E. Ackermann, 
B.Sc., A.M.I.C.E. 


HOW TO MAKE OLD MOTOR-CARS NEW (///ustrated) .. Fred T. Jane. 

THE NEW LIGHTNING CONDUCTORS (///ustrated) » “ Home Counties." 

THE WORK OF THE STEEPLE JACK pen 1: B. Wyand. 

A RIVAL OF PANAMA (With Map) — .. —.. Edward М. Conley. 
Many Illustrations. ONE SHILLING NET. 


ON SALE EVERYWHERE. 


LONDON: WM. HEINEMANN, 21, Bedford Street, W.C. 
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| BUSINESS FAILURES 


are often occasioned by the fact that the man at the 
head of affairs has not the means of knowing exactly 
the cost of his product, or he may not know exactly 
how much it costs to sell his goods. 


It frequently happens that a few profitable 
departments are supporting one or more unprofitable 
ones. A knowledge of the conditions obtaining in 
each department and a comparison of results would 
disclose the parasites, and permit of such reforms 
as would improve the conditions or allow for the 
elimination of that department from the organization. 


ROCKWELL-WABASH BUSINESS SYSTEMS 

i will tell you the cost of your product, just what it 

costs to sell your goods, what it costs to maintain 

each department, how much each department contributes 

to the support of itself and the general organization, 

| and if you will fill in the Coupon below showing which 

2 subjects you are interested in, and forward same to us, 

| we shall be pleased to give you the beneft of our 
services. 


Messrs. ROCKWELL-WABASEH CO. LTD., 
69, Milton Street, London, E.C. ; 164, Buchanan Street, Glasgow ; 50, Deansgate Arcade, Manchester. 


Please have your representative call and discuss with us the subjects indicated below, пигїбегейа............................ ‚ ог 
send us your Information Forms relating to same without expense or other obligation to us. 


Name 
Address 
Business ec 
E4, CONVEN T 
t. FACTORY COSTS 8. ADVERTISING RECORDS FOR 15. SHAREHOLDERS’ REG 
2 STORES LEDGERS PUBLISHERS i FILING CATALOGUES К 
3 PERPETUAL CARD LEDGERS 9. STAFF REGISTER 17, FILING CORRESPONDENCE 
4. QUOTATIONS—GIVEN то. CUSTOMERS’ LISTS 13. FILING INVOICES 
` SUOTATIONS—RECEIVED п. ADDRESSING LISTS 19. PATTERN RECORDS 
à; ADVERTISING RECORDS FOR 12. FOLLOW-UP-SYSTEMS— 20. DRAWING RECORDS 
ADVERTISERS ALES 21, ORDER SYSTEMS 
ADVERTISING RECORDS FOR 13. FOLLOW-UP-SYSTEMS— 22. DOCTORS, DENTISTS, AND 
AGENTS OVERDUE ACCOUNTS OCULISTS 
14. CREDIT RATINGS 23. MEMBERSHIP RECORDS 
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Photo-Engravers by Appointment to . . . 
The ELECTRICAL MAGAZINE, and to all the leading illustrated periodicals. 


|DLALLLALAÀ— ———— 


wit tisers piease теи... The FILLECTR "AL MAGAZINE. 


Hosted by Goog le 


THE LONDON & COUNTY 
PRINTING WORKS, 


BAZAAR BUILDINGS, 
Drury Lane, LONDON, W.C. 


Printers of 
The Electrical Magazine 


—— MAKE A SPECIALITY OF ~~ ~ 
PRINTING AT REASONABLE PRICES, 


Electrical Engineering and 
other Scientific Catalogues 


IN THE MOST ARTISTIC 
AND MODERN TYPE, 
BY THE FINEST 
ELECTRICALLY - DRIVEN 
FINE ART MACHINES. 


Estimates Free. 


Telegrams: Bazaar, London. Telephone : 3466 Gerrar d. 
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The Edwards 
Patent Air Pump 


For Surface, Evaporative, 
or Jet Condensing Plants. 


Мо Foot or 
Bucket Valves. 


The EDWARDS PUMP ís 
The Simplest, 
Most Efficient, 
Most Reliable, 


Most Economical, 


and therefore 


THE BEST. 


pe 
FITTED TO MORE THAN BOO IMPORTANT ELECTRICAL 
INSTALLATIONS IN ALL PARTS OF THE WORLD. 


Specially suitable for the High Vacuum 
required tor Steam Turbines. 


Send for full particulars and pamphlet to 


The Edwards Air Pump Syndicate, Ltd., 


3 and 5, Crown Court, Old Broad Street, 
LONDON, E.C. 


Telegrams: MANAGEMENT, LONDON, 


Telephone No.: 2569 LONDON WALL. 


СХ 


> 


A 


чай 
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J.6 WHITES COMPANY: Lifen 
001% SCOULEDE HILL CANNONS? ONDON, Lo 


£o * р? ГЕИ. 


$» resin aM Qe acf CdS. b AN) 


ELECTRICAL, ‘MECHANICAL 
| & CIVIL ENGINEERS 


| CONTRACTORS ron | 
COMPLETE LIGHTING, POWER & TRAMWAY EQUIPMENT Е 
in any part of the World. 


CONTRACTORS FOR 
|| Complete Construction of Жарала, N.Z., Bournemouth 
Electric Tramways (28 miles). miles). 
Complete билгцанав Чу Kulgourlia, W.A., London County Council Tramways (Tooting, 
Power Plant (2,40 P.) Westminster, and Greenwich—3! miles). 
Middiesex County нту) Permanent way (10 And for many other Tramway Systems in Great 
miles). | Britain and on the Continent. 


Corporation Tramways (17 


5, TYERS GATEWAY, 
BERMONDSEY STREET, LONDON, S.E. 


Speciality: oat ete Makers of 

UNIT 1 Small 
Dynamos, 
Motors, 
Alternators, 
Transformers, 
etc., etc, 


Alternating 

to Continuous 
Current 
Transformers, 
as illustration. 


Code ABC, 
SEND FOR CATALOGUE 5th Edition, 


Telephone OR Telegrams: 
No. 12,830 Central. Commutators, Lon don. 
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THE LEADING MAKE 
OF ELECTRIC CONDUITS. 


For Interior 
Electric Light 
and Power 
Wiring 


OF EVERY 
DESCRIPTION. 


Jiwarded 4 
Gold Medals. 


: Sole Manufacturers: 


SIMPLEX 
CONDUITS 
LIMITED, 


GARRISON LANE, 
BIRMINGHAM. 


“POSSESS A WORLD-WIDE 
REPUTATION FOR EXCELLENCE. 
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(32nd Issue.) 


Vol. 6. 


$ 
2. 
19 
d 
z 
сс 
Т 
T 
© 
z 
i< 


А 
Бы 
©) 
z 
Q 
E 
Б 


* 
got 
Ln 


i e NT * Sa" 
бе ЫСА 


The LARGEST STEAMER ever built in Great 
Britain " 


The LARGEST Colliery Winding Engines in the 
Dnited Kingdom 
The LARGEST Rolling Mill Engines in the World - 
The MOST ECONOMICAL Steam Engine in the 
World 
ARE FITTED WITH THE UNITED STATES METALLIC PACKING. 


The United States Metallic Packing C0., 


Limited, 


Soho Works, BRADFORD. 


Telegrams ‘ Metallic, Bradford." Telephone: No, 604. 


“For want of a Screw” 


B SCREWS 


which will not be 


"Found Wanting" 


are those made by 


The Automatic 


Standard Screw Co., | 
Terminals, B.A., & 


Church Street, | Whitworth Machine 
Halifax, England. Screws, &c. 
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The Electrical Magazine. 


An International Record of Electric Progress. 


THEO. FEILDEN, Editor-in-Chief. 


Head Offices: 4, SOUTHAMPTON ROW, HOLBORN, London, W.C. 


Telegraphic Address: “ Unconform, London." 


Telephone No. : 6494 Gerrard. 


ANNOUNCEMENTS. 


Important Notice.—The Electrical Magazine 
(except special numbers) will in future be published 
at the beginning of each month. 


ALL Communications to be addressed to Head Offices. 


Communications (other than advertisers’) ол a veply 
must be accompanied by postage or stamped addressed envelope. 


ADVERTISEMENTS. — Copy should be forwarded to 
London not later than the 20th of month for following issue. 


L. SCHEFF, Advt. Manager. 


ORIGINAL CONTRIBUTIONS are specially invited 
from electrical engineers engaged either in research, manu- 
facturing or Central Station work. Copy, written on one side 
of paper only, should bear the name and address of the 
author, and be accompanied by stamped addressed envelope. 


The Editor does not necessarily identify himself with the 
views of writers of articles in the Magazine. 


THE COPYRIGHT of any article or matter accepted 
for publication in The Electrical Magazine is vested solely 
in the proprietors of this publication, to be utilised in any 
form whatsoever by them, in the absence of any special 
arrangement to the contrary. 


— 


ANNUAL SUBSCRIBERS’ BINDING CASES.—T hose 
Subscribers who have not yet received their Binding Cases 
should immediately apply for same (a postcard wil! do), 
stating plainly whether the Cases are required to take 
Literary Only, or both Literary and Advts. We strongly 
advise the latter, as the advertisement pages contain the 
announcements of leading British Electrical Firms and 
other special information, and are often of great value 
for reference purposes. 


BINDING CASES TO NON-SUBSCRIBERS.—Electric 
blue art cloth, gilt lettered (to take six issues) 1s. 8d. post 
free. Half calf, 3s. 3d. 


SUBSCRIPTION RATES (Prepaid). 


Great Britain ; . 10/6 per annum. 
Colonies and foreign countries . 12/6 уз 


Embracíng the following: Twelve illustrated issues, on 
art paper (comprising two volumes), Special Issues, Binding 
Cases with Title pages and full Indexes, and access to the 
Intelligence Dept. of the Electrical Publishing Co., Ltd. 
Address: Subscription Dept., The Electrwal Magazine, 
4, Southampton Row, Holborn, London, W.C. 


N.B.—A copy of Popular Electricity will also be 
presented as published to Electitcal Magazine subscribers. 


The Electrical Magazine is obtainable at Railway Bookstalls 
and Newsagents' throughout the United Kingdom. 


AGENTS ABROAD: 
QUO UNINENT or Europe: F. Tennant Pain, 8, Rue Favart, 
aris. 
UNITED STATES: The International News Co., New York. 
CasaADA: The Montreal News Co., Ltd., Montreal. The 
Toronto News Co., Toronto. 
AUSTRALIA: Robt. A. Thompson & Co., Ltd., Melbourne, 
Sydney, Adelaide, Brisbane. 
SourH ArRiCA: Robt. A. Thompson & Co., Ltd., Cape 
Town, Johannesburg, Bulawayo. 
CHINA, JAPAN, STRAITS SETTLEMENTS: Kelly & Walsh, Ltd. 
INDIA: Thacker, Spink & Co., Bombay, Calcutta, Simla. 
SouTH AMERICA: Liberia Europea, B. Mitre 2010, 
Buenos-Aires. 


If any difficulty is found m securing this journal anywhere, 
please senda postcard tothe proprietors, The Electrical Publish- 
ing Co., Ltd., 4, Southampton Row. Holborn, London, W.C. 


American Correspondents Take Note. 


By every mail we receive [etters from the United States 
understamped, in many cases a 2-cent stamp being affixed 
only. We request American Firms to please instruct 
their Mailing Departments that the postage to England ts 
5 cents per oz. In consequence of the errors made on 
the other side, delay in delivery here is frequent, and the 
aggregate annual cost to ** The Electrical Magazine! is 
somewhat heavy. 


IMPORTANT NOTICE ! 


The INTELLIGENCE DEPARTMENT of The Electrical Magazine furnishes 


most valuable data and information to advertisers. 


It can supply lists of contractors for, 
First. 


and buyers of, Electrical Plant and Machinery and Specialities in all countries. 
hand news of new contracts pending, often from exclusive sources, is secured. Owing to 
the wide personal connection of the Editor of this journal, introductions can be effected 
through special channels. The services already rendered to a number of firms are 
considered to be worth many times over their advertising expenditure in this journal. In 
this regard, however, as the expense is heavy, the Department can only afford the 
employment of its full services to regular advertisers. 


N.B.—The Founder and Editor of this paper initiated and successfully controlled the 
Information Bureau of ''Feilden's Magazine." Its utility and functions in connection with 
The Electrical Magazine have been considerably improved and extended, and the 
Proprietors therefore claim that this journal operates the oldest, most virile and most 
utilitarian Intelligence Department attached to any industrial publication, and that 
no other engineering journal can offer the same advantages to advertisers. 


To Subscribers Special facilities are available for the obtention of data and particulars 
upon electrical matters which are difficult and often impossible to secure elsewhere. 


IT. Supplement. 


Buyers' 


Guide. 


The display announcements of the respective firms incorporated under this heading cam be quickly 
found by referring to the Alphabetical Index to Advertisers which follows. 


Arc Lamps. 
Arc Lamps, Ltd., St. Paul’s Crescent, Camden Town, London, 
N.W 


Crompton and Co., Ltd., Salisbury House, London, E.C. 

Electric & Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 

Johnson and Phillips, Ltd., Victoria Works, Charlton S.O., 
Kent. 

Union Electric Co., Ltd., r5r, Queen Victoria Street, London, 
E.C 


Arc Lamp Lowering Gear. 
North Western Electrical Appliance Co., Railway Appliances 
Works, Cathcart, Glasgow. 


Artesian Wells. 
John G. Thom, Patricroft, Manchester. 
Belting. 


James Hendry, Bridgeton, Glasgow. 


Boiler Accessories. 
Alex. Turnbull and Co., Ltd., Bishopbriggs, Glasgow. 
Boilers. 
Babcock and Wilcox, Ltd., Oriel House, Farringdon Street, 
London, E.C. 
Clarke, Chapman and Co., Ltd), Victoria Works, Gateshead. 
Richard Hornsby and Sons, Ltd., Grantham. 


Braiding Machines. 
High Speed Braiding Machine Co., Ltd., Dame Agnes Street, 
Nottingham. 
Selig, Sonnenthal and Co., 85, Queen Victoria Street, and 
Lambeth Hill, London, E.C. 
Cables. 
Connolly Bros., Ltd., Blackley, Manchester. 
India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd., 
тоб, Cannon Street, London. E.C. ; and Silvertown, E. 
Johnson and Phillips, Ltd., Victoria Works, Charlton S O., 
Kent. 
Condensing Plant. 
Edwards Air Pump Syndicate, Ltd., 3 and 5, Crown Court, Old 
Broad Street, E.C. 
Frank Pearn and Co., Ltd., West Gorton, Manchester. 
Mirrlees Watson Co., Ltd., Glasgow. 


Conduiis. 
Armorduct Manufacturing Co., Ltd., Farringdon Avenue, 
London, E.C. 
Simplex Conduits Ltd., Garrison Lane, Birmingham. 


Controllers. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
Frank Suter and Co., Ltd., 66, Berners Street, London, W. 


Conveying Plant. 
Babcock and Wilcox, Ltd., Oriel House, Farringdon Street, E. C, 


Cranes. 
Thos. Broadbent and Sons, Ltd., Huddersfield. 
Craven Bros., Ltd., Osborne Street, Manchester, and at Red. 
ish. 
R. Waygood and Co., Ltd., Falmouth Road, Great Dover 
Street, London, S.E. 


Destructors (Refuse). 
Meldrum Bros., Ltd., Timperley, Manchester, 


Dynamos and Motors. 

British Electric Plant Co., Ltd., Alloa, N.B. 

Crompton and Co., Ltd., Salisbury House, London, E.C. 

Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 

Electromotors, Ltd., Openshaw, Manchester. 

Frank Suter and Co., Ltd., 66, Berners Street, London, W. 

поа Electric Co., Ltd., 71, Queen Victoria Street, London, 

J. H. Holmes and Co., Newcastle-on-Tyne. 

India-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd., 
106, Cannon Street, London, E.C.; and Silvertown, E. 

Industrial Engineering Co., 12, Exchange Street, Manchester. 

Morris-Hawkins Electrical Co., Ltd., 17, Charing Cross Road, 
London, W.C. 

Newton Bros., Derby. 

Thomas Parker Limited, Wolverhampton. 

Phoenix Dynamo Mfg. Co., Ltd., Bradford, Yorks. 


Dynamos and Motors (continued). 
Rhodes Electrical Manufacturing Co., Ltd., Bradford. 
Union Electric Co., Ltd., 151, Queen Victoria Street, London, 
E.C. 
Economisers (Fuel). 
E. Green and Son, Ltd., Wakefield. 


Electric Fittings (Ship, House, and Shop). 
McGeoch, William and Co., Ltd., 108, Argyle Street, Glasgow. 
Frank Suter and Co., Ltd., 66, Berners Street, London, W. 


Electrical Instruments. 
Nalder Bros. and Thompson, Ltd., 34, Queen Street, London, 
E.C f 


Electrice Cooking Utensils. Pun 
The General Electric Co., Ltd., 71, Queen Victoria Street, 
London, E.C. 


Electrical Equipment (Complete). | 

A. E. С. Electrical Co. of South Africa, Ltd., 125, Charing 
Cross Road, London, W.C. 

British Electric Plant Co., Alloa, N.B. f 

British Westinghouse Electric and Manufacturing Co., Ltd., 
Norfolk Street, Strand, London, W.C. 

Crompton and Co., Ltd., Salisbury House, London, E. C. 

J. Н, Holmes and Co., Newcastle-on-Tyne. 

India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd. 
106, Cannon Street, London, E.C. ; and Silvertown, E. 

Mountain and Gibson, Ltd., Elton Fold Works, Bury. 

Sandycroft Foundry Co.,Ltd., Chester. 


Electrical Porcelain. 
James Macintyre, and Co., Ltd., Burslem. 


Engineering and Machinery Exhibition. 
Olymyia, Sept. 15th to Oct. 17th, 1906 (Smith and Bridges, 
Organising Managers). 
Engines (Steam, Oil, and Gas). 
Acme Engine Co., Ltd., Shettleston, Glasgow. 
Campbell Gas Engine Co., Ltd., Halifax. 
Cundall, Sons and Co., Ltd., Shipley, Yorks. 
Diesel Engine Co., Ltd., 179, Queen Victoria Street, E.C. 
Richard Hornsby and Sons, Ltd., Grantham. 
Charles D. Phillips, Newport, Mon. 


Engravers. 
Carl Hentschel (1906) Ltd., Meisenbach Works, West Norwood, 


^ 


London, S.E. 
Fans. 
Stuart A. Curzon, 445, Strand, London, W.C. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
Electromotors Ltd., Openshaw, Manchester. 
аса Electric Co., Ltd., 71, Queen Victoria Street, London, 
Furnaces (Compressed Air). 
Ed. Bennis and Co., Ltd., Little Hulton, Bolton. 


Fuse Boxes. 
Reason Manufacturing Co., Ltd., Lewes Road, Brighton. 


Gas Power Plant. 
Industrial Engineering Co., r2, Exchange Street, Manchester. 
Salmon Whitfeld and Co., Victoria Works, Kettering. 
Gearing. 
George Angus and Co., Ltd., Newcastle-on-Tyne. 
Generators. 
Crompton and Co., Ltd., Salisbury House, London, E.C. 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
Hauling Gears (Electric). 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead- 
on-Tyne. 
M. B. Wild and Co., Ltd., Argyle Street, Nechells, Birmingham. 
Lamps and Lighting. 
A. E. G. English Manufacturing Co., Ltd., 4/5, New Compton 
Street, Charing Cross Road, London, W.C. 
кеш Electric Co., Ltd., 71, Queen Victoria Street, London, 


Lifts. 
Wm. Sprowson and Co., Newton Heath, Manchester, 


R. Waygood and Co., Ltd., Falmouth Road, Great Dover 
Street, London, S. E. 
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. Machine Tools. 
. ; sBateman's Machine Tool Co., Ltd., Hunslet, Leeds. 
“Graven тотар, Ltd., Osborne. Street, Manchester, and at 
| eddish. . 
Cunliffe and Croom, Ltd., Broughton Iron Works, Manchester. 
Hulse and Co., Ltd., Ordsal Works, Salford, Manchester. 
B. & S. Massey, Openshaw, Manchester. 
Charles D. Phillips, Newport, Mon 
R. G. Ross and Son, Greenhead Engine Works, Glasgow. 
Selig, Sonnenthal.& Co., 85, Queen Victoria Street, 
- Lambeth Hill, London, Е.С. 
Smith and Coventry, Ltd., Manchester. 


Measuring Instruments. 
Ferranti, Ltd., Hollinwood, Lancs. . 
‘Nalder, Bros., and Thompson, | Ltd.,34, Queen St., London, E. c. 


Mechanical Stokers. 
Ed. Bennis and Co., Ltd., Little Hulton, Bolton. 
Meldrum Bros., Ltd., Timperley, Manchester. 


Meters. 
Ferranti, Ltd., Hollinwood, Lancs. 
The Reason. Manufacturing Co., Ltd., Brighton 


Mining Tools. 
^ Натӣу Patent Pick Co., е Sheffield. 


Motor Cars. ` 
Adams Manufacturing Co., Ltd., 147, Queen Victoria Street, 
London, E.C. 
* Argyll Motors,” Ltd., ‘Alexandria and Bridgeton, Glasgow. 


Motor Starters. and Regulators. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 


Office Equipment. 
Rockwell-Wabash Co., Ltd., T Milton St., London Wall, E.C. 


Packing (Metallic). 
Lancaster and Tonge, Ltd., Pendleton, Manchester. 
United States Metallic Packing Co., Ltd., Bradford. 


Photo Copier (Electric). 
J. Halden and Co., 8, Albert Square, Manchester. 


Printers. 
London & County Printing Works, Drury Lane, London, W.C. 


Pumps and Pumping Machinery. 
Crompton and Co.,.Ltd., Salisbury House, London Wall, E.C. 
Edwards Air Pump Syndicate, Ltd., 3 and 5, Crown Court, 
Old Broad Street, E.C. 
Frank Pearn and Co., Ltd., West Gorton, Manchester. 
Sandycroft Foundry Co., Ltd., Chester. 
Ernest Scott and Mountain, Ltd., Newcastle-on-Tyne. 


Scientific Instruments. 
Crompton and.Co., Ltd., Salisbury House, London, Е.С. 
John Davis and Son (Derby), Ltd., All Saints Works, Derby. 


Screws. 
Automatic Standard Ski Co., Church Street, Halifax. 


Ship Lighting (Electric). 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
J. H. Holmes and Co., Newcastle-on-Tyne. 


Steam Traps. 
British Steam Specialties, Ltd., Fleet Street, Leicester. 
Lancaster and Tonge, Ltd., Pendleton, Manchester. 


Switchboards, &c. 

Electric & Ordnance РРТС Co., Ltd., Stellite Works, 
Birmingham. 

Ferranti, "bid. , Hollinwood. 

India-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd., 
106, Cannon Street, London, E.C. 

McGeoch, William and Co., Ltd., 108, Argyle Street, Glasgow. 

Nalder Bros. and Thompson, 'Ltd., EI Queen St., London, E.C. 

Union Electric Co., Ltd., 151, Queen Victoria St., London, E.C. 


Tapes. 
Connolly Bros., Ltd., Blackley, Меза 


Training College. | 
Electrical Standardizing, Testing and Training Institution, 
Faraday House, Southampton Row, London, М.С. 


Tramway and Railway Equipment (Electric). 
British Westinghouse Electric and Manufacturing Co., Ltd., 
Norfolk Street, Strand, W.C. 
Mountain and Gibson, Ltd., Elton Fold Works, Bury, Lancs. 
J. G. White and Co., Ltd., 22a, College Hill, ‘Cannon Street, 
London, E.C. 


and 
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Transformers. 


Crypto Electrical Co., 3, Tyers Gateway, Bermondsey Street, 
London, S.E. 


Transporters. 

"Temperley pu iepener Co., 72, Bishopsgate Street Within, 
London, E.C. 

Winches (Electric) and Speed Reducing Gears. 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
R. G. Ross and Son, Glasgow. 

Wire Ropes. 

Glaholm and Robson, Ltd., Sunderland. 
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Acme Engine Co. Ltd. . 

Adams Manufacturing Co., Ltd. 

Angus, George, & Co, Ltd. 
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** Cyclopedia of Applied Electricity” 
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Edwards Air Pump Syndicate, Ltd. | 


Electric & Ordnance Accessories Co., Ltd. , 24 
Electrical E ae Testing. & T raining 
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Engineering and Machinery Exhibition ; à 38 
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General Electric Co., Ltd. 
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Hardy Patent Pick Co., Ltd. 
Hendry, James 
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Rhodes Electrical Manufacturing Co., Ltd.. 23 
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Massey, B. & S. ; ' ; ; Sprowson, William, & Co. А : Е 7 
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Meldrum Bros, Ltd. . 8 ; I Suter, Frank, & Co., Ltd. . à я 14 
Mirrlees Watson Co., Ltd. is 
4 Modern Electric Practice " Temperley xc PS Co. à ; ‚ їп. of cover 
* Modern Engines and Power Generators" Ў Thom, John G. . . . : - 36 
Morris- Hawkins Electrical Co., Ltd. . . Я 25 Turnbull, Alex., & Co., Ltd. . . . . 16 
Mountain & Gibson,Ltd. . ; 29 Union Electric Co., Ltd. . 25 
Nalder Bros. & Thompson, Ltd. 37 United States Metallic Packing Co., Ltd. ‚ li. of cover 
Newton Bros. . 26 
Waygood, R., & Co., Ltd. ; ; Р . 5 
North- Western Electrical Appliance Co. . ; Ў 10 White, J: G., & Co., Ltd. . i | | ` : 
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International Standardization : 187-188 Osmotic Pressure А Р : 210 
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Steam Turbines in Emergency. 195-196 International  Electro-technical Com- 
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Lighting and Heating 


Church Lighting. Edwin R. Weeks 
Electricity at the New York Hippodrome 


TelegraphPy and Telephony . 


Pole Lines for Telephone Cables. 
Newton 


G. J. 
An Electrolytic Wireless Receiver. D. L. 
Beardsley, ; ; 
Directed Wireless Telegraph Messages ; 
Induction, Leakage, and Crossfire. . 


Electrical Design and Manufacture 


Transmitting and Озаве Ene iod 
Currents . 

Metallic Filament Lamps. ‘ " " 

'The Collins' Testing Brake 
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Manufacturing Progress 


Continuous Current Machinery 

High Tension Oil Switches 

Gas Engines and Suction Gas Producers 

Condensation Water Purifier and Grease 
Eliminator . Же Р М ' 

Modern Planing Machines , 

Argyll Motor Cars . "EN" + 

Simplex Conduits . EC ch ; 


New Catalogues i ; : i > 
Trade Notices and Personal ‘ ; 


The World's Electrical Literature . 7 
The 1000-Mile Tour of the Kindred 
Electrical Institutions in Great 
Воот, А а аса by Theo: 
eilden . ; Я 
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HIGH-GLASS TOOLS 


For Contractors, Quarrymen, 
Miners, and Agriculturists. 


“UNIVERSAL” PICKS. 


Picks, Shovels, Spades, Forks, 
Hoes, Axes, Hammers, 
Wedges, Crowbars, Gc. 


HAND and POWER BORING MACHINES 
for Rock and Coal. 


MINER’S DRILL STEEL. 


Pick and Hammer Shafts. 


The Hardy Patent Pick Co., Ltd., 


SHEFFIELD, ENGLAND. 


“PELDA” ТШТ 


ARE PRODUCING ELECTRICITY 


AT 
Ayr Holyhead 
Bangor Ipswich HIGHEST 
өсү E Jon nm EFFICIENCY 
anterbury Kettering 
OVER . Christchurch, N.Z. Lancaster AND 
Cleckheaton Liandudno DURABILITY. 
/ О Colne Mexborough 
Dartford Nelson К 
eston 

INSTALLATIONS a а “Shipley 
AT HOME Fleetwood St. naene - 
AND Garston Woolwic 

ABROAD, Grays | Wrexham 


etc. etc, 
WRITE FOR FULL PARTICULARS TO 


MELDRUM BROS., LTD., 


TIMPERLEY, MANCHESTER. 


And 66, Victoria Street, WESTMINSTER. 


э 
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4 ESSENTIALS FOR GOOD PACKING ARE 
SIMPLICITY, DURABILITY, RELIABILITY & EFFICIENCY. 


rey “THE LANCASTER" «м METALLIC PACKING. 


A 
SIMPLY PERFECT, 
YET 
PERFECTLY SIMPLE 
PACKING. 
SEND FOR DESCRIPTIVE CATALOGUE, GIVING LIST OF USERS AND THEIR OPINIONS. “a 
© LANCASTER & TONGE, Ltd., 
PENDLETON, MANCHESTER. 


азана ы ы ЕКЕ a OEE сс. Т ЧЫЙ 
CONTRACTORS TO 
THE ADMIRALTY, WAR OFFICE, INDIA OFFICE, AND FOREIGN GOVERNMENTS. 


THE REASON MANUFACTURING СО. 


IZ, 


BRIGHTON. 


ELECTROLYTIG 
—— MET ER. — 


PERMANENT, 
STABLE, 
UNALTERABLE. 


NO 


LOW DROP. HERMETICALLY SEALED. 


FRICTION’ ERRORS, 
MAINTENANCE COSTS, 
LOST UNITS, 
STARTING TROUBLES. 
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THE INDUSTRIAL ENGINEERING 00. 


Heap orrice: 12, EXCHANGE STREET, MANCHESTER. 


DYNAMOS and MOTORS for 


ALL , 


à, PURPOSES. 


a= = 


75 to 200 KW. 


Works: NEWTON, HYDE. 
London Office: Messrs. GEO. PIGGOTT & CO., 110, Cannon Street, E.C. 


Depots at: BIRMINGHAM, GLASGOW, NEWPORT, DUBLIN, and CARNARVON. 
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ahaa Г 9E.L „2 
“CROMPTON. L LONDON. NE = С 488 & CENTRAL (Post отсе), 


— M — 


MANUFACTURERS OF |] 


DYNAMOS & MOTORS 


FOR 


DIRECT AND ALTERNATING 
CURRENTS. 


| 
| 
| 
| 
{ 


ARC LAMPS, FLAME LAMPS 


PROJECTORS, 
ELECTRIC CRANES, PUMPS, 
| SWITCHBOARDS, 
N DL | i MEASURING INSTRUMENTS, &c. 
| ГАД 
ES t e wr 


WAYG 


BY SPECIAL 
APPOINTMENT ‘TO 


HIS MAJESTY 
KING EDWARD VII. 


i 
me 1119110191; S 


WAYGOOD ELECTRIC PASSENGER LIFT. 


HOTELS, MANSIONS, PASSENGERS, 
OFFICES, E F k f COODS, 
HOSPITALS, DINNERS. 


ELECTRIC, WHARVES, 
"US CRANES 7: 
HAND, WAREHOUSES. 


of all kinds and for all purposes. 


CATALOGUES AND YD ESTIMATES FREE: 


В. WAYGOOD & CO.,LD., 


Head Office and Works: FALMOUTH ROAD, LONDON, S.E. 


Also Alexandria, Johannesbu rg, Durban, Cape Town, East London, Port Elizabeth, Bombay, Sydney, &vc., Cc, 


QU! 
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BABCOCK & WILCOX LTD. 
Patent 


SMr 
Ale W ater-Tube 
|579 
4 Boi 
СЕ. oilers 
» : S Ste Ҷ 
| ra 25-179 Land Type, 
= | ae 
e AND 1,100,000 НР. 
E a а аа ЕЙ; 
eee Marine Type, 
IN USE. 
BABCOCK © WiLcox BOILER, FITTED WITH SUPERHEATER, 4 
(Integral with Boiler.) Estimates and Plans on application, 


Also Water-Tube Marine Boilers & Complete Boiler House Plants. 
Head Offices: Oriel House, Farringdon St., London, E.C. Werks: Renfrew, Scotland. 


CLARKE, CHAPMAN & CO., Ltd., 
Victoria Works, GATESHEAD. 


Makers of 


SEARCHLIGHT PROJECTORS, 


including 
Silvered Mirrors, 
Diverging Lenses, 
and all Accessories, complete to 
Suez Canal Requirements, etc. 


Electrically-driven 
Haulage Gears, 


Capstans, 
Winches, бс. 


Generating Plants, 
Motors, ёс. HIGH-SPEED ENGINES —open 


and enclosed, forced lubrication 
types. 


Electrically-driven As A ———— 
Pumps. a. INSTALLATIONS of ELECTRIC 
SHIP-LIGHTING. 


Contractors to Admiralty, War Office, India Office, Foreign Governments. 


CYCLOPS, GATESHEAD. 
CYCLOPS, LONDON. 


London Office: 50, FENCHURCH ST. Telegrams | 
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Generating Station. 
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SELIC, SONNENTHAL & C0., 


Makers of the Patent 


UNIVERSAL MONITOR BRASS FINISHERS’ LATHES. 


Four different ПирЕ of thread always available. 


@ 


Large @ a ae 
Stock Of em C E = кы 
High- eee 1 

Class al н 

Modern 
Machine 


for 
Immediate 
a Delivery, 


Tools. 


THE NATIONAL” 
SELF-ACTING SLIDE, SURFACING AND 
SCREW-CUTTING LATHE. 


= 71 
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| 85, Queen peus Street м. паи Hill poene EC. 
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SELIG, SONNENTHAL & CO., 


Makers of 


THE "SUNDALE" PATENT | PORTABLE CRANE | | THE STANDARD 


DISC GRINDING MACHINES. AND HOIST. | cul А їз ее ара 


^ A Fitted with Dudgeon's | "ET Ta = = 
Patent Wireless Magnetic Made in Four Sizes, to THE ` * SUNDALE"' 
Work-holder. lift from | to 3 Tons. DOUBLE-GEARED 


Е Welt eo Uso err Ue SOR D ng з RR CERE SLOTTING MACHINE. 


THE “GLOBE” IMPROVED e. 
RADIAL DRILLING | Large Stock E | 


MACHINE. High-class Modern | 
Machine Tools 


ready for Imme- 
diate Delivery. 


[^ 


"The 


83, ШЕЛ Street, and Lambeth Hill, London, EC. 
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LUNDELL (PATENT) TWO-POLE, AND FOUR-POLE CASTLE 


CONTINUOUS CURRENT 


MOTORS. 


TO 
LARGE & SMALL 
CONSUMERS OF 
ELECTRIC 

CURRENT 

FOR POWER. 


WE SUPPILY ELECTRIC MOTORS FOR ALL PURPOSES, 


AND WILL BE PLEASED TO FORWARD TO THOSE INTERESTED, OR TO 
PROSPECTIVE USERS, COPIES OF OUR CATALOGUES AND ILLUSTRATED 
LISTS OF INSTALLATIONS (REF. 16) WE HAVE CARRIED OUT. 
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ARC LAMP 
LOWERING GEAR. 
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SPECIAL POINTS: 
I. Simplicity of operation. 
2. Positive Stop Action. 
5. Perfect Sliding Spring Contact. 
4. Impossibility of Breaking or 
loose Contacts through 
swinging. 


WINCHES FOR ALL 
PURPOSES. 


Special Cable Protector. 


NORTH-WESTERN ELECTRICAL 
APPLIANCE C0., ——— —— 


vA Railway Appliances Works, 
| CATHCART, GLASGOW 


v, 


B 
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í 
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DEINER ала. 


and Telegraph Works Co. [^ 


ELECTRICAL ENGINEERS & meee cc 


= Rubber, Gutta-Percha, 
NS 


"SILVERTOWN У 


MOTORS, 
DYNAMOS, 
CABLES, 


| SWITCH- 
BOARDS, 


SILVERTOWN MOTOR, Totally enclosed Type. BATTERI E 
(Cover open for insrection,) 7 


[^ SILVERTOWN " INDIA RUBBER, GUTTA-PERCHA, " 
EBONITE MANUFACTURES. 


BRANCHES. 

Home— Abroad— 
BELFAST: 75, Ann Street. BRISBANE : Edward Street. 
BIRMINGHAM: 15, Martineau Street. BUENOS AYRES: Calle Reconquista, 140 and 142. 
BRADFORD: r, Tanfield Buildings, Hustlergate. BULAWAYO (RHODESIA): Agency Chambers. 
BRISTOL : 22, Victoria Street. | CALCUTTA : r-1, Fairlie Place. А 
CARDIFF : Pierhead Chambers, Bute Docks. CHRISTCHURCH (N.Z.): 234, Cashel Street. 
DUBLIN : 15, St. Andrew Street. DURBAN (NATAL): 215, West Street. 
GLASGOW : 2, Royal Exchange Square. MELBOURNE : 274, Flinders Street. = z 
LIVERPOOL : 54, Castle Street. PERTH (W.A.) : 131, Queen's Buildings, William St. 
MANCHESTER : о, Sussex Street (City). SYDNEY : 279, George Street. 
NEWCASTLE-ON-TYNE: 59, Westgate Road. ЕЕ 
PORTSMOUTH : 49, High Street. FRANCE: Offices—o7, Boulevard Sebastopol, PARIS. 
SHEFFIELD : 28, Angel Street. Works—PERSAN (Seine-et-Oise). 


Works: SILVERTOWN, LONDON, E. 


INSTRUMENTS. 


М7 


Head Offices & Warehouses: 100-106, Cannon Street, LONDON, Е.С. 


Telegraphic Addresses: Offices—** SILVERGRAY, LONDON '*^ ; Works—'' GRAYSILVER, LONDON,” 


М = 
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Diesel . Oii 


11 B.H.P. for One Penny per hour. 


In most Successful Use in many 


TRAMWAY, ELECTRIC LIGHTING, AND 
POWER STATIONS. 


Sizes from 20 to [,000 B.H.P. 
Over [30,000 B.H.P. in use. 


DIESEL ENGINE C0., LTD., 


179, QUEEN VICTORIA ST., 
E.C. 


Write for the little red book. 
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SELIG, SONNENTHAL & CO., 


Sole Agents for 


KEMPSMITH'S PLAIN AND UNIVERSAL BECKER-BRAINARD VERTICAL 
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The World's Electric Progress. 


THE long-looked-for tour 
of our country by repre- 
sentative members of 
kindred electrical societies from abroad has 
now passed into history, and its unqualified 
success 1s a matter for the sincerest con- 
gratulation. The results of this reunion 
cannot fail to be of permanent value and 
far-reaching importance. To begin with, 
such an international fraternization of scien- 
tific and commercial men, characterized as 
it was by the most cordial and sincere ex- 
pressions of goodwill throughout, augurs 
well for the peace of mankind, and is another 
link forged in the chain which, as Lord Kelvin 
fervently hoped in his speech at the Glasgow 
welcome, should bind all nations together— 
the chain of universal brotherhood. It may 
be a fanciful dream, but let us hope for it 
and let us work for it. Electricity, as Lord 
Kelvin reminded us, is the great peace- 
maker ; it bridges continents, has linked up 
foreign lands with our own, rendering pos- 
sible intercommunication of thought hour 
by hour with the peoples of the world, and 
it is capable yet of triumphs which will out- 
shine the glorious achievements of the past. 

International tours, delegations, exhibi- 
tions, and similar functions have become 
established as all-important factors in the 
development of civilization and the world’s 
progress ; such gatherings tend to the enlight- 
enment of all. Having this in mind it has 
ever been the policy of THE ELECTRICAL 
MAGAZINE to record as fully and attractively 
as possible the lessons and results of these 
meetings and proceedings. With this object 
we have published from time to time several 
enlarged numbers of this journal, all of 
which have been remarkably successful in 
fulfilling their purpose. The latest, largest, 


Electricity the 
Peacemaker. 


and, we venture to think, the most important 
and valuable was issued last month. Our 
International Number was published on the 
eve of the great tour just ended, and came 
as а surprise to many. As explained in the 
issue itself, it was compiled and printed in 
record time, and yet it is acknowledged on 
all hands, by the Press and eminent electrical 
engineers alike the world over, to be in 
every way one of the most instructive 
and utilitarian contributions to technical 
literature that has ever been made, and, 
further than this, itis produced in the highest 
style of the typographical art. We are told 
it was a happy thought to include a classified 
list of representative firms along the line of 
route, and that the descriptions and illustra- 
tions of power houses and manufacturers' 
establishments were of the greatest interest 
and service. To say that we are satisfied 
with the results of our labour—and it was a 
great labour—is not to adequately express 
our feelings. Commercially, technically, 
financially, and in every other respect, 
the Internationa] Number was a striking 
success. As an index to the way it was 
appreciated by our foreign and Colonial 
visitors—and our supporters will be pleased 
to hear this—a large consignment which 
reached Manchester on the first day of the 
tour was immediately and eagerly bought up, 
some of the members securing two or three 
copies apiece to send to their business friends 
abroad. Further large consignments, wired 
for and sent to Glasgow, were similarly 
purchased. Before many days were over 
it was evident that we should require a 
second edition; this was produced; and yeta 
third edition was called for and published, 
containing twenty to thirty additional pages. 
Those who have not secured a copy of 
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the International Number should be made 
acquainted with its features. It contains 
a comprehensive and concise survey of 
Britain's electrical industries, more particu- 
lar regard, however, being paid to the instal- 
lations and manufacturing establishments 
along the line of route of the tour of the visit- 
ing members of kindred electrical societies. 
The history we give in that number describes 
succinctly but clearly how the world to-day 
is indebted to Great Britain for its electrical 
industries, and it presents much more of 
concentrated interest. It is lavishly illus- 
trated with portraits of prominent British, 
American, Foreign and Colonial electrical 
engineers—including the Presidentsand Vice- 
Presidents of the various kindred societies— 
examples of British electrical installations, 
and the chief specialities and products of 
representative British and allied firms. Such 
a compilation will be found of the greatest 
value not only to scientists, manufacturers, 
and students, but to commercial men the 
world over. 

The individual or personal element of 
international meetings cannot be neglected. 
It is most important that due record be made 
of the detail of proceedings. For instance, 
with the recent tour the features of our 
installations or methods of manufacture 
deemed  origimal and instructive to our 
visitors, information as to where their prac- 
tice differs from ours, and so on, should all 
be noted by us for future guidance. With 
the object of acquiring this valuable infor- 
mation, the Editor of THE ELECTRICAL 
MaGAZINE personally attended throughout 
the tour, and in this current issue records 
the actual experiences en route. 

In taking hold of international engineering 
events in this dual manner we feel that we 
are doing the right thing. Whilst the labour 
and expense entailed in the production of 
the unique enlarged editions of THE ELEC- 
TRICAL MAGAZINE, which we have issued as 
occasion demanded, have been necessarily 
very large, we have always confidently looked, 
and not in vain, to the support of those 
whose interests we were bent on serving, and 
we here tender our acknowledgments in 
unqualified terms not only to those enter- 
prising manufacturers who have seen the 
wisdom of being represented in our pages, 
but to all who have contributed to the 
successful consummation of our plans. We 
have now only to say that the increased and 
increasing support that has been and is being 
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given to this journal by manufacturers on the 
one hand, and the ever-widening circle of 
readers it is securing in every part of the 
world on the other, will spur us on to further 
endeavours in making THE ELECTRICAL, 
MAGAZINE that indispensable publication 
which it has always been our earnest 
endeavour to make it. 
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THE momentous topic 
of tramway braking has 
been brought forward in 
the most forceful and lamentable manner: 
runaway electric cars have of late been in 
frequent tragic evidence. Without reference, 
expressed or implied, to any one of the 
recent accidents, the time is opportune for 
a revision of our present-day practice in 
electric tram control, and it behoves all of 
us to give every consideration towards the 
improvement of tramway brakes up to the 
point when runaways shall be impossible. 
Whilst the primary cause of the accident or 
breakdown of gear may be different in each 
case, there remains the common fact—that 
the car speed attained an uncontrollable 
limit and was only curbed by collision and 
terrible disaster. Surely the design of an 
automatic stop or braking device, coming 
into play when the car speed exceeds a 
certain predetermined high-speed limit, is 
not an impossibility. However, such a 
device is not the most urgently needed 
reform. 

We are inclined to think that the whole 
question of brake equipment requires re- 
opening —a fresh start must be made. 
There has been already too much of the 
added device—so-called improvements put 
on the cars as afterthoughts, when some 
fatality or terrifying scare has shown the 
insufficiency of the original gear. ‘This 
patchwork does not greatly tend to enhance 
safety, and in some cases, we feel sure, has 
actually been the means of accident. 

In considering the question from the 
beginning it should be remembered that in 
weight and speed the electric car is so far in 
excess of the ancient horse-drawn vehicle 
that the braking devices of the latter are 
altogether inadequate for the present-day 
electrical practice; not only are these old- 
type brakes insufficient in point of size but in 
principle. Rather should the other extreme 
be looked to for guidance, and railway 
braking methods considered. True it is that 
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railway and tramway conditions differ widely, 
but at least they resemble each other in 
having heavy rolling stock, high speeds, and 
a source of mechanical power aboard. In 
making this comparison, and after due 
consideration, one is forced to the opinion 
that no electric tramcar can be considered as 
under constant safe control when the physical 
strength of the driver is essential for braking. 
'There are few electric cars to-day but what 
are fitted with some so-called “ emergency ” 
brake; but all cars are equipped with hand- 
power brakes for "service" braking. The 
very division of braking powers or mechanism 
into (emergency " and *'service " indicates 
a practice which is altogether unsatisfactory, 
and even reprehensible, because in the pre- 
sent stage of development it is unnecessary. 
This principle of car equipment is to be 
condemned for several reasons. It tends to 
confuse the driver at the critical moment 
when he requires to be most collected ; after 
exhausting the capacity of his hand service 
brake, and possibly himself, he turns to his 
"emergency" for further assistance. In- 
valuable seconds may elapse before the 
* emergency " comes into play. Perhaps it 
does not work because it is so rarely used and 
only casually inspected ; perhaps the driver 
lacks knowledge of it because he has never, 
or hardly ever, had occasion to resort to it 
before. Moreover, some of these ‘‘ emer- 
gency” brakes are rendered absolutely 
inoperative by the bewildered driver having 
done the natural thing of applying his hand 
brake to its fullest extent and locked the 
car wheels to skidding point. The fact that 
* emergency ” brakes have been found essen- 
tial over and above hand brakes in itself 
indicates the insufficiency of the latter. 
Hand-power brakes, one and all, should be 
cast aside as obsolete. The vital point of 
the uselessness of hand power is that the 
comparatively small force of the driver's arm 
requires to be applied over such a long dis- 
tance to secure sufficient braking power, and 
thus too much time is occupied in bringing 
the brake into full operation. This is 
equal true whatever the point of brake 
application may be, whether wheel-tyre, 
track or friction drum. And above all there 
is no excuse for retaining hand power, since 
in electricity we have, all ready, the 
most flexible and dirigible, yet powerful, 
force available. Furthermore, there is no 
necessity to equip electric cars with two 
different brake mechanisms. There should 
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be one form of brake only, and that should 
have sufficient range of power to fulfil all 
demands, from the gentlest of speed reduc- 
tions to the most rapid of stops. We have 
not asked for something impossible ; on the 
contrary, there are brakes on the market 
and in use, as additional or emergency 
brakes, which meet these conditions—if 
not perfectly in their present form, they 
would do so with but trivia] modifications. 

In the near future we propose to go further 
into this all-important subject, with a view to 
helping forward the cause of a universal 
electric tramcar brake which shall be sensi- 
tive and yet of wide range and power, and 
which shall also be so far automatic as to 
practically render accidents of the runaway 
kind impossible. 

Ap 


In another part of this 
number we publish a list 
of those gentlemen who 
have, up to the present, been appointed to 
represent their respective countries on the 
International Electro-technical Commission. 
The object of the Commission is to draft 
rules which shall make for the international 
standardization of names and ratings of 
electrical machinery and apparatus. We are 
indebted to Colonel R. E. Crompton, C.B., 
for the list of delegates, as well as for the 
interesting report, which we also publish with 
the same on page 220 of this issue. 

There was a general feeling amongst the 
members attending the St. Louis Inter- 
national Electrical Congress that a universal 
code or set of rules should be established by 
which the electrical products of the world 
should be brought into definite line so far as 
nomenclature and ratings were concerned. 
The outcome of this feeling was the 
unanimous decision that steps be taken to 
form a representative Commission, and to 
Colonel Crompton was deputed the task of 
organiser for countries on this side of the 
Atlantic. The intervening two years must 
have seen much labour in the founding of à 
Commission of this cosmopolitan type by 
correspondence, and Col  Crompton is 
deserving of congratulation on the success 
of his indefatigable efforts. 

Under the presidency of Lord Kelvin, 
with Col Crompton himself as honorary 
secretary and with a roll of members every 
one of whom is a leader in the electrical 
profession, the personnel of the Commission 
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s exceedingly strong. Whilst we cannot go 

‘so far as to predict that their labours will be 
entirely successful, we feel confident that 
much good is bound to accrue from the 
collective work of such experts. 

In this and in other countries there have 
been numerous committees at work for 
standardization, and individually the time and 
labour spent on this subject have been enor- 
mous. There has certainly been some 
success, but the result, so-far, can generally 
be summed up as unsatisfactory. Our 
home electrical products are not yet nearly 
standardized. The ratings of dynamo-electric 
machines are still dependent mainly on the 
humour of the maker, and are variable 
according to the circumstances of each 
particular deal or sale. We all know that 
a roh.p. motor may have any output within 
wide limits. That is to say, unless the 
purchaser distinctly specifies output, period 
of run at that output, and resulting tempera- 
ture rise of the motor, he cannot expect to 
get the makers quoting on a common basis ; 
and if he buys on price the chances are 
that he has bought the smallest machine 
offered, and possibly got the least value for 
his money. Notwithstanding the great efforts 
of years, our reformers have not yet got their 
own house in order. If this Commission 
succeeds in its mission one of the most 
desirable and urgently needed features of 
electrical progress will be accomplished, and 
it can depend upon receiving the fullest 
support from all to the furtherance of its 
praiseworthy intentions. 

The proceedings of the Commission will 
be followed with the keenest interest by 
electrical men, and as succeeding reports 
become available they will be presented fully 
to readers of THE ELECTRICAL MAGAZINE. 
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Tue International En- 
gineering and Machinery 
Exhibition to be held at 
Olympia, London, during September and 
October of this year, bids fair to be of 
exceptional interest and service. THE 
ELECTRICAL MAGAZINE will be adequately re- 
presented there, and our editorial department 
will be constantly in attendance acquiring in- 
formation and collecting data on all that is 
novel and valuable. Our readers can depend 
upon receiving all such particulars in a fully 
illustrated enlarged number of the magazine, 
which will be produced on somewhat similar 
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lines to the great Olympia double number 
of last year, except that we hope to improve 
upon that issue. We might mention that 
the forthcoming Exhibition is under the 
management of Messrs. Bridges and Smith, 
who were responsible for last year’s Electrical 
Exhibition, and which in their hands, as 
everyone knows, was such an unqualified 
success. 
POs 


THE INTERNATIONAL NUMBER of THE 
ELECTRICAL MacaziNE has brought forth 
some remarkable testimony as to the value of 
this publication from well-known engineers, 
representative firms, and others connected 
with the electrical industry. We do not 
think it out of place to reproduce here a few 
extracts :— 


THE GENERAL ELECTRIC Co., LTD., write : 

‘© We can honestly say we think your International 
Number by far your best effort, looking at same from 
all points of view." 


MESSRS. WILLIAM SPROWSON & Co. sav: 
« We have perused the number with great interest, 
and consider it a distinguished success." 


Extract from letter from the ADAMS МЕС. Co., LTD. : 
«We must congratulate you upon this issue of 
your Magazine, which we consider very excellent." 


MESSRS. EDWARD GREEN & Son, LTD., say: 

« Without doubt you have eclipsed all previous 
efforts by this issue. It is an exceedingly fine publi- 
cation." | . 

MESSRS. CROMPTON & Co., LTD., intimate that: 

«The number has been very highly spoken ot 
indeed by everybody up here, and we are all 
anxious to secure a сору. Shall be glad to 
receive as many as you can spare, and in addi- 
tion to this we are sending you our official order for 
20 copies to be used officially among our Branch 
Managers, etc." 

Book AND NEWS TRADES' GAZETTE (a leading 
organ of the newspaper trade) says : 

«The July number of THE ELECTRICAL MAGAZINE 
is a magnificent production. It consists of over 
300 beautifully illustrated pages. The most im- 
portant of Britain's electrical installations and 
manufacturing works are portrayed in this great 
number, which is the initial issue of the sixth volume, 
and the thirty-first of the magazine. THE 
ELECTRICAL MAGAZINE has always stood for the 
progressive and enterprising in technical journalism, 
and with this superb issue in evidence, it has fully 
substantiated its claim to the highest recognition 
and respect. It unquestionably holds a position of 
stability and authority among the electrical journals 


of the day. 
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The International Number presents the technical, 
commercial, and general engineering features of the 
recent Tour; the present issue deals with the per- 
sonal and social aspects. The two combined form a 
paluable, interesting, and instructive record which 
every electrical man should possess. Copies of the 
International Number can still be obtained from The 
Electrical Publishing Co., Ltd., 4, Southampton 
Row, London, W.C. i39 
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Readers are referred to the World's Electrical Literature Section for titles of all 
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Canadian 60,000-Volt 
Hydro-Electric Plant. 
By V. D. MOODY. 


<> 


INNIPEG, the metropolis 
of North - Western 
Canada, in the richest 
wheat belt оп the 
Canadian soil, with a 
population of 100,000, 
has under completion 
one of the most modern 
water-power electrical 
installations. 

The city of Winnipeg is the distributing 
centre of the Canadian North-West, and its 
possibilities as a manufacturing centre were 
quickly grasped. А project was taken in 
hand in тдот by the Winnipeg General 
Power Company to harness the waters of the 
Winnipeg River for general power purposes 
at a point distant about sixty-five miles 
from the city. 

In 1905 the Winnipeg Electric Street 
Railway Company, operating a steam station 
and controlling the tramway system, the 
general house lighting and power distri- 
bution, amalgamated with the General 
Power Company, and became incorporated 
as the Winnipeg Electric Railway Company. 

The advantages to be derived from such 
a hydraulic development were readily appre- 
clated, due to the high cost of fuel, the 
price of energy to the steam plant consumer 
being 125 cents per kw.-hour for general 
motor work and 20 cents per kw.-hour for 
lighting, with discounts, which price with 
the new development will be reduced ap- 
proximately 5o per cent, with discounts. 
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The power house is situated on the 
opposite side of the Winnipeg River, from 
Lac du Bonnet station. Difficulties expe- 
renced in conveying material to the site 
selected were overcome by building an eight- 
mile corduroy road from the river to the 
power house, and a similar eight-mile road 
from the power house to the headworks. 
The heavier electrical and mechanical 
machinery had to be conveyed in the 
winter, when the ground and river were hard 
frozen, as the means of conveyance across 
the river at other times consisted of a small 
tug and barges. 

'To obtain the necessary water, a channel 
had to be cut to the upper river near Otter 
Falls, 120ft. wide, with a clear depth of 8ft. 
at normal low water, the channel being 8 
miles long with a drop of sft. to the mile 
equalling a total head of дой. With the 
rate of flow of water through this channel 
and the available head there can be 
developed about 30,000 electrical h.p. 

The dimensions of the power house 
between inside walls are: Length, 33oft.; 


width, 31ft. 9in. ; height from foundation, 
39ft. 7in. Transformer house: Length, 
inside walls, 176ft.; width, 53ft. rin. ; 


height, 36ft. gin. 

The buildings are absolutely fire-proof, 
being built of structural steel and brick 
throughout. 

The main units in the power house 
consist of four roookw. and five 20ookw. 
revolving-field 60-cycle 2300-volt three- 
phase generators, coupled to McCormick 
turbines with Lombard governors; two 
r25-volt direct-current exciters, 
coupled to the same type turbines; and two 
17skw. 125-volt exciters, coupled to three- 
phase 2300-volt induction motors. 
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‘The following tabulations give the generat- 
ing station capacity : 


4 


~~ —————--. 


| 


\ 
| Water Wheels | Generators | Speed 
No. | h.p. kw. r.p.m. Voltagc. 

1 

" | 1800 1000 . 200 2300 
| 
j 

5 i 3600 2000 ` 180 2300 

2 200 100 600 125 
} 

2 | Mctor driven 175 514 125 


The generators have a manufacturer's 
guarantee of efficiency at full load of 95.5 
per cent. ; regulation in percentage of full 
load volts, 4 per cent. 

The switchboard is of black enamelled 
slate, and 15 of the benchboard type ; is placed 
on a gallery about the middle of the room, 
where the operator can readily observe 
everything happening on the generator floor. 
The controlling wires to the motor-operated 
oil switches, which switches are in a gallery 
comprising the second floor of the trans- 
former house, аге run in Іп. enamelled 
iron conduit, as are also the generator and 
exciter field-circuit leads. The exciter 
armature leads are run from the machines 
to the switchboard in 24in. pipes. The 
generator armature leads, consisting of 
cambric insulated cables, are run in 3}in. 
.tile duct to their respective oil switches— 
all of the conduit and duct being run in the 
concrete floors. 

The low and high tension oil switch 
cells are on the second floor of the 
transformer- house switch gallery. The 
switches are all three-phase, motor-operated, 


and each phase is separated by а 2in. soap- ` 


stone slab, the cells of the switches being 
separated from each other by 8in. pressed 
brick walls. The low-tension bar compart- 
ments are directly behind the low-tension oil 
switches, each bar being separated by а con- 
crete slab and each connector from switch 
to bar being separated by a дїп. pressed 
brick partition. The Jow-tension bars are 
sectionalized by a motor-operated oil switch. 
The high-tension switch cells are placed 6ft. 
gin. in front of the low-tension switches, and 
consist of five transformer, one bus bar 
sectionalizing, and two outgoing line, motor- 
operated 60,000-volt oil switches, their 
respective compartments and phases being 
separated by an 8in. pressed brick wall. 
Each of the switch, lightning arrester, and 
bus bar compartments is provided with an 
asbestos door. 
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From the low-tension bars connectors run 
to the five low-tension transformer oil 
switches, two of which are on one side of the . 
sectionalizing switch and three on the other 
side, the former and one of the latter con- 
trolling three banks of 180o0kw. transfor- 
mers, and the other two switches controlling 
two banks of 83okw. transformers. From 
these switches cambric insulated cables are 
run through 34in. tile duct embedded in the 
concrete floor to the low-tension side of the 
transformers, which are located in brick 
compartments or pockets directly under the 
switch gallery, each transformer being in a 
separate pocket, with a r2in. brick wall on 
each side. The front of each pocket is pro- 
vided with steel doors. 

There are fifteen transformers comprising 
five banks, consisting of two banks of 830kw. 
and three banks of r8ookw. Тһе secondary 
and primary coils are provided with taps for 
the following voltages : 2200, 2300, 2400 
volts secondary ; 40,000, 50,000, 60,000 
volis primary. The transformers are 
arranged for delta connections on both high 
and low tension sides; the voltage in 
operation is stepped up from 2300 volts to 
60,000 volts for transmitting to the sub- 
station at Winnipeg, a distance of 65 miles. 

The r8ookw. transformers bear a manu- 
facturer's guarantee of efficiency at full load 
of 98.2 per cent. ; regulation non-inductive, 
I per cent.; regulation, 9o per cent. power 
factor, 2.5 percent. The 83okw. transformers 
have a guarantee of full load efficiency of 
97.7 per cent, and regulation the same as 
the 18ookw. transformers. 

For connecting up a bank of transformers, 
porcelain wall tubes 24in. inside diameter, 
r2in. long, are placed between pockets, 
union couplings being provided on each 
transformer so that any one of a bank may 
be readily disconnected and two transformers 
run on an open “delta.” "The high-tension 
leads from the transformers out of the 
pockets consist of special copper tubes 
insulated in the same manner as the high- 
tension leads of the transformers. They are 
run on (0,00o-volt porcelain insulators 
(tested to 120,000 volts), supported in the 
pocket by brackets and suspensions from the 
I-beams, and pass through the 16in. brick 
back wall of the pocket through high-tension 
bushings, similar to those supporting the high- 
tension leads of the transformers.—£Z/ec. Wid. 


[This artiche will be continued, with illustrations. ] 
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New York Central 
Electric Locomotives. 
By REGINALD GORDON. 


<> 


[ок the electrical operation 
of through trains of 
the New York Central 
between Grand Central 
Station and  Croton, 
N.Y., 35 electnc loco- 
motives are now being 
built by the General 
Electric Company and 
the American Loco- 
motive Company at 
their Schenectady shops. The first electric 
locomotive, New York Central No. 6000, 
brought out about eighteen months ago, has 
been given a thorough test since it came from 
the builders, and its performance has been 
so satisfactory that in those which are being 
built the original design has been modified 
only in details. As these new electric 
locomotives will be put in regular service in 
a few months, а somewhat more detailed 
description of them is presented herewith. 
The locomotive is mounted on four 
driving axles and has a two-wheel pony 
truck at each end. It 1s propelled by four 
gearless motors, an armature being secured 
on each driving axle; and the current for 
the motors being obtained through shoes 
sliding on a third rail. There is also a 
trolley on top of the locomotive to make 
contact, with an overhead line in places, 
such as road crossings, where it is not 
practicable to have a third rail. While the 
armature is secured to the driving axle, the 
field coils of the motor are attached to trans- 
verse castings that connect the side frames. 
The cab, mounted on top of the frames, 
contains the controllers, rheostats, reversing 


and main switches, air compressor, boiler 
for train heating, air-brake apparatus, 
ammeters, &c., necessary for the operation 
of the locomotive, and is not only spacious, 
but so arranged that all appliances, both 
electric and pneumatic, are accessible for 
inspection and repairs. 

The side frames are of cast-steel, locomo- 
tive type, with outside bearings for the 
driving axles, and have the boxes fitted in 
pedestal jaws in the usual manner. The 
end frames or bumpers are heavy steel cast- 
ings bolted to the side frames and having 
pockets cast in them for the coupler drawbar 
and the platform side springs, as at each end 
a standard Gould platform is fitted to match 
that on a passenger car. То provide lateral 
stiffness, as well as to support the field 
magnets of the motors, there are five 
transverse steel castings, or crossties, fitted 
and bolted to the side frames and having 
the field magnet cores cast with them. 
Above the cross-ties two longitudinal steel 
pieces of about thirty-six square inches cross- 
section are secured, forming not only part 
of the magnetic circuit of the motors, but 
being so located with reference to the centre 
line of the locomotive that they cause a 
uniform distribution of weight, since the 
motors are slightly offset from the centre 
line of the whole machine. 

The springs and equalizing beams are 
placed above the frames, a half elliptic spring 
resting by means of a saddle on top of each 
driving box ; and the first and second drivers 
reckoning from either end being equalized 
together, | and with the pony truck at that 
end. There is this difference, however, in 
the equalization of weight at the two ends— 
that at one end the equalizers between the 
driving springs and the truck centre pin are 
fulcrumed on short links bolted to the frame 
cross-tie, while at the other end the two 
equalizers are themselves connected by a 
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short, transverse equalizer, thus forming a 
system that gives а three-point support for 
the locomotive. As the wear on the driving 
boxes will be more uniform than on those 
of a stean: locomotive, no wedges are neces- 
sary, and the pedestal jaws are made parallel 
and have a shoe between box and pedestal 
on each side of the box. The driving axles 
have no end collars, all end thrust being 
taken between a bronze hub plate and the 
inside face of the box. The driving wheels 
are 44in. in diameter, the tires being held 
by retaining rings bolted on. 

The motors (Figs. 2 and 3) are two-pole, 
direct-current, series wound, and rated at 
ssoh.p. each, thus furnishing a total of 
2200h.p. They have a lin. clearance or air 
gap between armature and pole faces, and 
are built to run on a 5o per cent. overload 
for one hour with а rise of temperature not 
to exceed 75deg. Fahr. The brush holders, 
which can be seen in Figs. 2 and 3, are 
mounted on insulated supports secured to a 
lug cast on the frame cross-ties, and are so 
ош as to allow а vertical adjustment 
of 11а. The motor field coils are rect- 
angular in shape, and held in place by bolts 
passing through the transoms of the frame. 
They are armoured by a heavy brass casing 
outside of the windings, and over all a thick 
coating of asphalt paint 1s applied to exclude 
dust and moisture. As there are four motors, 
each with two field magnets, and five trans- 
verse frame castings to which the field coils 
are attached, the second, third, and fourth 
transoms are cast with a magnet core on 
each face, while the first and fifth have 
a magnet core on one face and a lug on the 
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other for the pin of the truck radius bar. 
The laminated pole faces of the field 
magnets, made up of thin soft iron plates, 
are dovetailed into the end of the magnet 
cores and held in position by the field coils. 

For the control of. 2000 to 25ooh.p. 
developed by such a locomotive as this, 
and to enable two such machines to be run 
together if necessary, the Sprague General 
Electric multiple-unit system of control has 
been adopted. Naturally the safe and 


reliable operation and application of such 


an amount of energy necessitates the use 
of large auxiliary apparatus, and for this 
purpose the cab is none too large. The 
central portion of the cab is occupied by the 
motorman's controller and air-brake valve, 
one at each end, the air compressor and 
train-heating boiler ; also ammeters and 
voltmeters, air gauges, whistle cord and 
electro-pneumatic switch for sander and bell 
ringer. From this central portion an aisle 
or alley leads to а door at either end, and 
on each side of the alley way are placed the 
rheostats and contactors for controlling the 
amount of electricity supplied to the motors. 
In the same locality there is also the main 
switch by means of which the current from 
the third rail is connected to or disconnected 
from all the apparatus on the locomotive, 
and the reversing switch, for reversing the 
direction in which the motors will run. 
There are also small switches for turning on 
the headlights, lamps in the cab, sander and 
bell ringer, &c. For four motors, each 
rated at ssoh.p. each, it can be readily 
understood that a set of resistances capable 
of absorbing а large amount of energy must 
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be provided. These resistances or rheostats 
are flat grids of cast iron, mounted in 
strong cast-iron frames, from which, of 
course, they are insulated, and connected 
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by heavy copper bus bars to the switches or 
contactors that correspond to notches on 
the motorman’s controller. Cast iron is used 
for the rheostats because it is strong, has a 
high specific resistance, and can absorb 
enough energy to heat it to a dull red without 
fear of damage; and since they are cast in 
the form of loops of flat, thin section, the 
rheostats have a large heat-radiating surface 
in proportion to their mass. The current 
passing through the rheostats and motors is 
varied, or cut off by switches or contact sur- 
faces called contactors, located above the 
rheostats in the cab. As it would be im- 
practicable to perform these functions in the 
controller directly operated by the motor 
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man, his lever moves what is called a master 
controller, in which a small electric current, 
not more than nine amperes, by being made 
and broken at the various points on the 
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controller cylinder, operates the magnets of 
the contactors, which thus vary the current to 
the motors. In starting a heavy train, this 
electric locomotive has developed a drawbar 
pull of 32,ooolb., and the ammeter showed 
that the four motors were taking a current of 
4200amps., about 33ooh.p. 

The controller has three sets of notches 
on it, with which the lever, resembling a 
small throttle lever, engages as it is pulled 
back, that is towards the motorman. The 
first set connects all four motors in series 
and with the resistances which are gradually 
cut out as the controller handle 15 moved 
from notch to notch; the second controller 
position connects the motors in two pairs in 
series, the two series being connected 
parallel; while the third position puts all 
four motors in parallel. In order to prevent 
the motorman from cutting out resistance 
too rapidly, and so giving the motors an 
excessive amount of current before they get 
up to speed, an electro-magnet is provided 
that locks the controller handle if more than 
a predetermined current for each position of 
the handle is exceeded..— /az/way Gazette. 
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Tests of an Interpole 
Railway Motor. 
NUMBER Of tests have recently been 


A madebythe Electro-Dynamic Company, 
of Bayonne, N.J., on interpole motors for 
railway work with very satisfactory results. 
In one case the motor was overloaded more 
than зоо per cent., and there were no signs 
of sparking or flashing at the brushes. The 
value of this characteristic in railway service 
is of the utmost importance, as the work 
is intermittent, and often motors of great 
capacity are employed merely to surmount 
some excessive grade, or for quick accelera- 
tion. With the interpole motor the limiting 
factor is not commutation, as with the 
ordinary motor, but is the heating. As the 
extra heating of the motors can be readily 
taken care of by forced draught, it follows 
that a motor of much smaller size may be 
used for a given service, or a far greater 
power can be furnished by a motor of a 
given size. This last feature is of the utmost 
importance. А smaller motor for a given 
power gives greater clearance from the 
ground. 'This is a factor of great importance 
in suburban and heavy electric railway work, 
because the limited space underneath the 
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car precludes, with the ordinary design, the 
use of motors having more than а com- 
paratively small capacity. 

With commutator troubles practically 
eliminated, with the size of the motor per 
horse-power reduced, and with its ability for 
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Fic.1. EFFICIENCY CURVES or INTERPOLE RAILWAY MOTOR. 


operating with weak fields and at a wide 
range in voltages, the interpole motor is the 
most practicable design for 
conditions. 
each car with powerful motors so as to 
obtain the maximum speed with high 
voltages (2000 to 3000 volts) upon the 
trunk lines and to divert the same cars 
on to city or branch tracks when they reach 
their destination. In the city the same 
motors and the same controllers can Бе 
used. Under these conditions the traveller, 
instead of leaving the car at the railway 
station, a mile or more from his hotel or the 
centre of the town, will ride from the city 
system in one iown to the city system in 
another, and thus comfortably and easily be 
landed at his hotel or doorstep. It was 
considered a great improvement when 
baggage could be checked from the traveller's 
house to its final destination, but it is of 
much greater importance to be able to pass 
from one’s own home to the final end of the 
journey, not only without change, but at the 
highest speed. ‘The combination of the 
multiple-unit system with the interpole 
motor makes this commercially possible. 
The accompanying characteristic curves of 
a 35h.p. interpole motor in this connection 
cannot fail to be of interest, as giving the 
very remarkable performance of this motor 
when operated under weak field conditions. 
On account of the absence of commutator 
troubles, the field of the interpole motor, as 
stated, can be weakened to almost any 


trunk - line , 
The ideal method is to equip 
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extent, thus delivering high speeds, and at 
the same time the motor can be run at 
excessive overloads. Both of these advan- 
tages can be secured with a high degree of 
efficiency, as shown by the curves in Fig. 1. 
It will be noted that the loss in the gears is 
included. The motor from which these 
curves were taken has a weight а less than 
I 5oolb. 

In Fig. 2 is shown one of Ge various - 
possibilities of control of the interpole railway 
motor. This is a series parallel system in 
which full use is made of the increased 
speeds obtained by weakening the fields of 
the motors. After starting up in series with 
resistance, the motors are brought into the 
running series position (No. 5) and from 
this point on have an almost indefinite 
number of efficient running positions, in this 
case eight, which may be obtained without 
the use of any resistance. A great improve- 
ment in economy of power consumption 
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when compared with the ordinary type of 
railway motor will thus be secured. 

Recent developments have demonstrated 
that the interpole motor, as used in railway 
work, has not yet reached its final stage, and 
some surprising results may be anticipated. 
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| Steam Turbines in 
Emergency. 


pa was recently installed at the Kent 

Avenue Station of the Brooklyn 
Rapid Transit Company а s500kw. steam 
turbine, the makers of which claimed certain 
superiority of design in various details. It 
now transpires that for a considerable time 
this turbine has been operating under con- 
ditions tending’ to subject this construction 
to abnormal strains of an unforeseen and 
severe character, and the way in which the 
claims of the makers have been borne out 
under these conditions must necessarily be 
taken into serious consideration in future 
turbine design. Previcus to April 25th, the 
turbine had been in continuous daily oper- 
ation since March 3oth, on which date it had 
been opened up for inspection after operation 
under severe over-load conditions. Summed 
up briefly, this turbine was run daily from 
March 3oth to April 25th, with a knife leaf 
wedged in between the rotor and stator, and 
the latter part of the time with the shrouding 
of the blades grinding against the stator. 
Yet when opened up no destruction of the 
parts had occurred and no distortion of the 
blading. 

Such an operating condition as the above 
does not, of course, need to be taken into 
consideration in steam turbine design, but 
the above result would appear to establish, 
without question, that this form of con- 
struction overcomes entirely the difficulties 
and dangers arising from attempts to secure 
а minimum steam clearance between rotor 


and stator, а point upon which high 
efficiencies depend. 

Fig. І shows a general view of the 
station; the turbine at the extreme end 


being the one described, and the other two 


are Westinghouse turbines in process of 
erection. Although the turbo-alternator had 
been run only а few days at reduced speed 
to dry out the generator, and had never 
been operated under load, it was promptly 
put into commission to meet urgent demands 
for power on March 27th, and as fast as addi- 
tional boilers could be fired up, load was 
increased until the peak for the first day was 
reached at over 4oookw. On succeeding days 
the demands of the service reached 7oookw. 

Service was resumed on April rst for the 
morning and afternoon peak loads, and has 
since been continued daily without inter- 
ruption, excepting a short stop on the morn- 
ing of April 25th, which was due to the 
incident referred to at the beginning of this 
article. The turbo-alternator has been, since 
starting, and is now daily and frequently 
carrying excessive overloads, as for instance 
on April 21st an average of over 8oookw. 
for one and one half hours, and at one time, 
on Apri roth, a rise to ooookw. for forty- 
five seconds, and a swing upward to 
gSookw. for fifteen seconds. | 

Shortly after starting up the turbine on the 
morning of April 25th, а peculiar noise was 
heard in the turbine cylinder, and the 
turbine was therefore stopped and opened 
up. It was found that a piece of steel had 
got between the spindle and the shroud 
of the first row of stationary blades, and, 
acting like a lathe tool, had cut into the 
body of the drum for a width of about #in., 
and for a depth of nearly 4A4in., this cut 
being alongside of and opening into the 
groove which holds the first row of spindle 
blades, as shown in Fig. 2. 

This had loosened the caulking strip which 
held the ring of blades in place. For a 
distance of five or six inches this strip had 
come partly out of its groove, thereby 
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loosening the ring of blades. 
This latter, under the in- 
fluence of centrifugal force, 
had bent outward, so that 
the channel-shaped shroud 
ring had rubbed hard in 
the bore of the cylinder. 
This rubbing had been so 
severe that the flanges of 
the shroud ring had worn 
almost down to the heads 
of the riveting which holds 
the shroud ring to the 
blades. The fact which 
will most interest the user 
or prospective user of tur- 
bines is that under these 
severe conditions not a 
single blade had come out 
or even become loosened 
or injured in any way. 
Seeing that it would be 


Fic. 1. 
unsafe to-attempt to hold 
blades in the damaged 
groove, and not wishing to keep the 


turbine out of service long enough to make 
permanent repairs, the erecting engineer 
removed this one ring of blades, c'osed 


SECTION THROUGH TURBINE VANES SHOWING THE 
PORTION OF THE CASING RUBBED AWAY BY THE KNIFE 
BLADE, 


FIG, 2. 


the cylinder, and immediately put the 
turbine back into service. An examination 
of the removed ring of blades showed 
that one half is as good as when put in, 
while the other half was damaged only as 
to the wearing away of the flanges of the 
shroud ring. With a new half shroud ring 
this ring of blades would be in perfect con- 
dition. Ап investigation as to the cause of 
the mishap showed that the piece of steel 
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VIEW OF 5500KW. STEAM TURBO-UNIT AT END OF POWER HOUSE, 


which had cut the groove in the shaft was 
apparently one of the leaves of a pocket- 
knife handle. A further search discovered 
the remainder of the metal parts of the 
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Fic. з. POCKET KNIFE AS TAKEN FROM TURBINE CASE 
AFTER RUN UNDER FuLL Loap CONDITIONS, 


knife—a large jack knife—but the outer 
covering of the handle had disappeared. 
The large blade of the knife shows that 
it also had been rubbing hard. Fig. 3 is 
made from a photograph of the parts of this 
knife. ‘The turbine had not been opened 
up since March 3oth, and the knife must 
have got into the turbine at that time or 
previously, 
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Church Lighting." 


By EDWIN R. WEEKS. 


<> 


"E HURCHES are still 
4 characterised by the 
notoriously poor 
lighting inherited 
from the dark ages 
when the printed 
word was unknown. 

Suspension devices have persisted from 
the time of the torch and tallow dip, 
although the advent of a most flexible 
medium has made their use inexcusable. 

The chief requisites in church lighting 
are adequacy and uniformity. The maxi- 
mum variation throughout the auditorium 
should not exceed 20 per cent. This uni- 
formity 1s seldom secured with daylight, but 
there is no reason why it should not be 
attained with artificial light, since electricity 
can easily be transmitted to all parts of the 
building and practically moulded to suit the 
demands of distribution as well as the needs 
of the architecture and decoration. In this 
respect the electric light may be said to 
“beat daylight.” 

The amount of light in the reading plane 
should not be less than two candle-feet ; 
that is, about twice the light required by the 
average person for reading without the im- 
pairment of eyesight. The frugal vestryman 
may ask, “Why double the amount of 
light?” The answer is that the best and 
most attractive lighting is not only an excel- 
lent advertisement and a means of grace, 
but it may be quite economically employed 
in assembly rooms which are occupied but 


* Abstract of Paper read before the American Institute 
of Electrical Engineers, May, 1906. 


six or eight hours each month, if the con- 
trolling devices be properly designed and 
used. 

A well-planned lay-out of switch-control 
effects a great economy in any installation ; 
this Is especially true in a building con- 
taining an assembly room and using a large 
number of lights. The most economical as 
well as the most convenient design places 
switches so that at least a part of the lamps in 
a room may be turned on and off at every 
door of the room. It 1s thus unnecessary, as 
with cne switch, to walk back in order to turn 
off the light, and there is less danger of its 
being left on in unoccupied apartments. In 
rooms where varying degrees of light are 
needed, and service is for fixed and regular 
periods, the designer can so arrange the 
groups of lamps that there may be rotation 
of use, thus keeping them in uniform wear 
and preventing contrast when all are burning. 

There are two general systems of interior 
lighting, the indirect and the direct. In the 
indirect system the lamps are entirely con- 
cealed from view and their light 1s distributed 
by means of reflecting or diffusing surfaces. 
The installation of this system 1s costly, uni- 
form distribution is difficult, and as only about 
5o per cent. of the incident light 1s utilized, 
the system 1s wasteful. In the direct system 
the lamps are so placed that, although they 
may be seen, they are not in the usual line 
of vision. The installation by this method is 
less costly, and its operation much less 


wasteful, since nearly all of the light emitted 


does useful work. 

The accompanying illustration shows the 
application. of these principles to а case 
wherein the expenditure is to be moderate. 
The results are a good distribution of light 
and a satisfactory illumination in each room. 
All parts of the auditorium are visible; each 
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PLAN OF CHURCH LIGHTING SYSTEM, 


seat recelves a minimum of two candle-feet, 


and the variation is less than 20 per cent. 


No more conclusive justification for the 
degree of control and lighting here provided 
for could be desired than the enthusiastic 
commendation of the parishioners, and the 
fact that the monthly bills for current at the 
rate of ten cents per kilowatt-hour, with the 
usual church services, and including current 
for organ motor, range from 15.00 to 23.00 
dollars. 

Ге; The installation is three-wire with 104 
volts on each side; the drop inside the 
entrance is slightly less than 2 per cent. 
with full load. 

: The interior fittings are of bn brass, 
and those on the exterior are of black- 
finished brass or copper. All were specially 
designed to suit the architecture. The 
entrance-switch, fuses, and meter are 
mounted on slate bases in fire and dust- 
proof box in basement. АП cabinets have 
white marble backs and sides, bevelled 
plate-glass doors, trims of polished wood, 


and are set flush with finished walls. 
Cabinet No. I. is in the basement corridor, 
and, in addition to fuses, contains five triple- 
pole, single-throw knife switches; one to 
control each of cabinets II., IIL, and IV., 
one on feeders for future use in proposed 
assembly rooms in the basement, and one 
on feeders to supply lamps, not yet installed, 
for lighting the stained glass over the audi- 
torium dome. Cabinets Nos. II. and III. are 
in the south passage on the main floor, and 
in addition to fuses each contains twenty 
double-pole, single-throw knife switches, 
ten on each side of the system, controlling 
circuits supplying the ceiling outlets in 
auditorium, schoolrooms, main entrances, 
vestibules, corridors, cloak-rooms, young 
people’s assembly rooms and parlours. A 
pair of switches in each of these cabinets 


was provided for future use, one of which 


has already been put in commission for 
lighting the library and study. hall on the 
second floor. Cabinet No. IV. 15 in main 
corridor and contains cartridge plug-fuses 


. room, 
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. to protect sixteen circuits, eight on each side 
of the system, supplying choir-rooms, organ- 
loft, pastor's study, kitchen, closets, boiler and 
coal rooms, brackets in auditorium, school- 
vestibules, corridors and parlours, 
attic and lamps in all parts of the building 
intended for use at times when full lighting 
.is not needed. In this cabinet, also, an 
extra circuit is provided. 

All outlets not controlled from cabinets 
Nos. II. and ПІ. are controlled Бу 
“Diamond H” flush push-switches, all 
sockets and receptacles being keyless. 

The elevation of ceiling outlets above 
floor lines ranges from 12ft. in the parlours 
to дой. for octagon at base of dome in 
the auditorium. 

All lamps in any figure and in all figures 
in the same room are of uniform kind and 
candle-power. All lamps in auditorium 
ceiling outlets are clear, and all lamps in 
brackets are frosted spherical. 

Lamps over pulpit platform (see outlet 
No. 6 on figure), being back of the pulpit 
arch, are not visible from the auditorium, 
and furnish over two candle-feet on pulpit, 
console, and music rack. 

The outlets in the ceiling of the audi- 
torium are so constructed that lamps 
are drawn up into the attic for cleaning or 
renewal. 

The bracket-lamps are used when light is 
needed only in certain places, as for choir 
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practice, janitors work, pastor’s study, etc., 
and are not а part of the general illumina- 
tion, which is always from above. 

In the wall and ceiling decorations, deep 
cream predominates; and the designs for 
all fresco work in the building have special 
reference to the location of lamps and the 
figures employed in their distribution. 


<> 


Electricity at the 


Neto York Hippodrome. 


T= description of the lighting system of 

the New York Hippodrome which 
appeared in THE ELECTRICAL MAGAZINE 
last month indicated the lavish manner in 
which electricity has been utilized for the 
general illumination of the theatre. The 
same generous treatment has been observed 
in the stage equipment of lights and 
mechanical devices, and electric power has 
been adopted for many useful and novel 
auxiliary purposes in and about this latest 
palace of amusement. 

The “Court of the Golden Fountains,” 
which is the final scene of the performance 
now running, is a spectacular aquatic tableau 
which neither words nor photographic repro- 
duction can adequately describe. It is a 
notable example of scenic art of dazzling 
brilliance, made possible only by the use of 


C 


Transformers 


d шш и RRO 
рс == MR REN ER Gridiron 
58 Г] OO v. А 
S m SU x 
Tower LJL MEME е NNNM LU ШЕ [ath Floor 
a 
4- . Hth Floor 
Gallery|Line CX Mi n n | i i Tit fl CICER GT 
by 
N jT 
V In 
ag “ача HU |j, EM 
SSS SS ee ee — Nee ee ——— —À —À ee —— —Ó— — : Tum 
1 ч 
Balcony Line = aM T aM UAE LJ tJ 
` aM T aM | | 3rd Floor 
ОООО | 
LILJ 
smokie ти] А С К _ sil 2nd Floor 
Ё Сепега! Ноцве шеа 
| Switchboard Stage Line 
Main Floor Line шу; КИЗ 
"absfo Xe в 
[ E Cent. Pumps Byd. Pump Y ent, Pumps 
. - CS 55 H.P, Hy atc 
6th Avo. : 43га St.E2e 3 e ced 
passion Switchboayd Basement 
Elec Mag: 2068. 


DIAGRAM OF THE WIRING CONNECTIONS OF THE MAIN CIRCUITS IN THE New York HIPPODROME, 
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the electric light. In the centre is à boat 
36ft. long and about 17ft. high studded with 
лоо standard and miniature lamps. These 
are fed from two sets of stage pockets through 
cables run in iin. rubber hose. The circuits 
are divided and fused in the boat, and every 
other lamp in tbe outline is connected to 
one circuit, so that should one feed line 
become accidentally short-circuited the effect 
will not be noticeable to the audience. 
Around the apron are four roft. sea-shells 
7ít. high, each seating two girls. There are 
forty 16c.p. lamps connected to a double 
set of feeds concealed under the outer rim 
of each of these shells which serve to heighten 
the colour of the shell. Each girl holds in 
her hand a string of pearls, consisting of 
seventeen ball-shaped incandescent lamps 
graduated in size from 32с.р. at the bottom 
to 4c.p. at the top of the string. There are 
also eight large-egg-shaped mussels which, 
as the curtain rises, are gradually opened by 
a girl secreted within each. Each of these 
mussels is lighted by sixteen 32c.p. ball- 
shaped lamps placed around the edges. In 
front of the boat are arranged eight seats 
representing bulrushes. Each of these is 
provided with twelve leaves, and at the tip 
of each leaf is а 16c.p. bunkhole lamp 
specially dipped to give the desired colour 
tone to the cat tail which each represents. 
Twenty 16c.p. lamps are concealed beneath 
the shell or umbrella over the head of the 
girl, to light her face. 

'The two electric fountains on either side 
have each within them under a water-tight 
glass-covered colour box a 75-ampere 
searchlight, and in the ceiling overhead, as 
already mentioned, is a 7 5-ampere searchlight 
also. 

'The colour changes are made within the 
fountain and from the searchlight overhead, 
both blending and giving a very pretty effect 
on the jets of water issuing from the fountain. 
One hundred and fifty submarine lamps are 
used to light the girls who seemingly support 
the fountain, and there are forty-two floating 
lilies, some below and some above the water, 
each of which is fitted with an electric lamp. 
Four girls, each holding а wreath of twelve 
32c.p. ballshaped lamps, stand on two 
dolphins, whose eyes are studded with green 
lamps and whose eight fins have each forty- 
eight 4c.p. lamps. Twelve 16c.p. lamps are 
concealed in the mouth of each dolphin to 
heighten the effect. АП the floats are fed 
through No. то stage cable.encased in şin. 
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hose and connected to stage pockets around | 
the footlights. Мо less than 2oooft. of 
rubber hose is used for this purpose. Seven- 
teen hundred 8c.p. lamps are laced to the 
scenery in the background. These „аге 
divided into circuits of 24 lamps each fed 
from stage pockets through dimmers. 

Before the curtain rises on the last scene 
the floats are rolled into place and the 
electric connections made. ‘The main stage, - 
with over 5oo performers, is then elevated 
8ft. and the apron is submerged a few feet 
into the tank of water. The water is then 
turned on to the fountains, and as the curtain 
rises the entire lighting capacity of the stage 
board is thrown on through dimmers. 
Gradually the dimmers are cut out until full 
brilliancy is attained, and for the space of 
about one minute over ro,oooamperes of 
current 1s consumed to light the gorgeous 
spectacle. The performance is given twice 
daily, and the tableau at the afternoon per- 
formance comes on at about 5.15. Readers 
may imagine what such a sudden load means 
during the winter months to the station of 
the New York Edison Company, which 
supplies the electric energy. The Edison 
Companyrequires no greater recommendation 
than that it has supplied this sudden demand 
nightly without a single failure. 

Electricity is used in all the dressing rooms 
for curling irons and cosmetic heaters, there 
being доо combined sets in use. The irons 
used for pressing the thousands of costumes 
used in the ballets are also electrically heated. 
In addition there are 28 ceiling fans and 18 
stand fans in use during the warmer months. 
Electric carriage calls are installed on the 
44th Street and 43rd Street sides. Ar- 
ranged in rows across the face of the 
building are about six hundred 16c.p. in- 
candescent lamps. The towers and spheres 
are studded with over one thousand 8c.p. 
incandescent lamps, and in the four 
double-faced signs on the corners of the 
building are nearly fifteen hundred 8c.p. 
lamps. In the other signs on the face of 
the building and over the doorway there are 
about two thousand 8c.p. lamps employed, 
and 12 arc lamps are distributed across the 
front wall, making the building a blaze of 
light and attracting the attention of every 
passenger in the cars of the elevated railroad, 
and of pedestrians апа others on the streets. 
Mr. Charles De Soria, of the New York 
Hippodrome, is responsible for the lighting 
effects.—Llectrical World. | 
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Pole Lines for Telephone 
Cables. 


By G. Y. NEWTON. 
2 | 


м building pole lines for 
telephone cables it will 
seldom be necessary to 
use poles higher than 
35ft and 25ft. or зой. 
poles will generally be 
found better, as the 
cable will be below the 
branches of the trees in 
residential districts. 

In laying out a pole 
line it must be remembered that the strain 
is heavy and sections must be short and 
poles set in such a manner that all curves 
and corners can be securely guyed ; in fact, 
the ability to guy will determine the position 
of the poles very much, unless steel or self- 
supporting poles are used. 

The matter of guying is one which must 
be given careful consideration and if properly 
done will result in holding the line in place, 
leaving no sagging cable and poles pulled 
out of line. While a cable is not subjected 
to the same wind pressure that an open wire 
line is, still in times of sleet a very material 
extra weight is added and this fact must be 
-taken into consideration in the selection of 
both messenger wire and guy wire. 

The practice of guying to trees is not 
recommended, as in heavy winds the largest 
trees will move and every slight lessening of 
the strain on the guy will be taken up by 
the weight of the cable. Where a tree guy 
is necessary the tree is to be protected by 
tree-blocks as ‘shown in Fig. 1. Number 12 
or No. 14 iron wire is run through the holes 
“A” and “В” of sufficient blocks to circle 


the tree, and is put in place similar to a belt. 
Using the wires in this manner saves 
fastening the blocks to the trees with nails, 
and the use of the blocks will generally win 
the consent of the property owner to place a 
guy on the tree. Fig. 2 shows the blocks 
and guy in place. 

Whenever possible all guys should be 
anchor guys, using à stub where it is 
necessary to cross roads with the guy ; but 
where stubs are used they are to be securely 
anchored. In the selection of anchors 
there are several patent ones to choose from; 
but I prefer an anchor rod and slug for all 
heavy strains, and for extra heavy strains use 
à three-quarter inch or seven-eighth inch rod 
from pole to slug having a turn-buckle in 
the centre. 

There is one point which should be 
mentioned in connection with anchor rods 
or turn-buckle guys having threaded ends, 
and that is, that before the rods are 
threaded the iron should be “upset” or 


enlarged for the distance that the thread 15 
rod 


to be cut so that the wil not be 


weakened by the thread. All iron work 
should be thoroughly galvanized. 
Frequently when subjected to heavy 
strains the ordinary guy clamps will slip. 
There is, however, a clamp now made in 
which the grooves are corrugated; this clamp, 
being far superior to the old style, will give 
perfect satisfaction. Е 
Referring to Fig. 3, А-А are guy clamps, 
B-B wire rope thimbles C is a iim: 
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machine bolt that passes through band D 


and the pole. Е is a lashing of marline at 
the cable bend. Iron pipes should extend 
up the pole roft. from the ground; and 
from that point to the bend in the cable 
the cable should be covered with wooden 


moulding which is fastened with galvanized 


pipe straps. To prevent the guys and 
messenger wire cutting into the pole it is a 
good plan to armour the pole at this point 
with strips of galvanised iron бір. by rin. 
by din., similar to the method of using tree 
blocks, except that the irons have a hole 
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punched in each end and are held in place 
by nails. 

The ends of all guys outside of guy clamps 
should be secured to the standing part and 
not left loose as shown in Fig. 3. 


Iron pipes for pole ends should be given. 


a good coat of asphaltum paint, as also 
should turn-buckle guys and pole bands and 
all special iron work which cannot be had 
galvanized. MES 

Messenger clamps may be fastened with 
lag bolts for light cable, but should be bolted 
to the pole with Zin. through bolts for 
heavy cable, using washers on back of pole. 
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All poles for this kind of work should be . 
of the very best quality, straight, carefully 
shaved and roofed and painted one coat of ` 
dark green paint in the yard before being 
delivered. "There is nothing that will attract 
attention quicker than a line of new poles. 
up a street, and as the poles should be 
painted anyway it is a good plan to put 
on one coat first. On straight lines poles 
should be set 5ft. in the ground and deeper 
on curves and corners, where extra heavy 


poles should be set and given a slight lean. 


All holes are to be of sufficient size to admit 
the butt of pole without trimming and to 
leave ample room to use tampers on all 
sides, the earth to be firmly tamped in, not 
less than three tampers for one shovel being 
used. And this rule should be insisted on. 

Where the digging is good and eighty to 
one hundred holes a day are dug it is advisable 
to use a pole-raising derrick waggon, as with 
this equipment eight to ten men and a team 
can set this number of poles, but 25ft. | 
or 3oft. poles can be handled nearly as 
fast by the men without the waggon. There 
is no doubt, however, that, where there are 
a great many poles to be set, the derrick 
will do the work cheaper. ` 

After the poles are set the guys should be 
put on and held by the clamps; but the 
guys are not to be made up permanently on 
the ground end until the messenger wire is 
run and pulled up, as it may be necessary to · 
pull up some guys more or slack others off; 
the messenger wire should be dead-ended 
around the pole at each end, using guy 
clamps and serving the outer end the same 
as the guys. 

If it is desired to ground the cable and © 
messenger wire at various points, these 
ground wires should be fastened to the pole 
(leaving a coil on the bottom of pole) before 
the pole 15 set. | 

In selecting messenger wire to support 
the cable, the length of the spans and the 
weight of the cable must be taken into con- 
sideration ; ordinary 2in. seven-strand wire 
will support safely 121. per foot in a section 
iroft. long; while the extra high-strength 
messenger wire of the same size will support 
three or four times this weight in the same 
length of span. e | 

It is not advisab'e to use a smaller size 
messenger wire than 3in., as anything 
less than this 1s not safe to send а man 
over, which is frequently necessary.— Sound 
Waves. 
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An Electrolytic Wireless 
Receiver. | 
By D. L. BEARDSLEY. 


osr Hertzian wave detectors are more 
or less complicated, and few are very 
satisfactory. The writer has experimented 
with many kinds, and has at last evolved 
one which has given the utmost satisfaction, 
receiving the most distant messages very 
clearly and sharply. This detector is electro- 
lytic in its action, and it consists of a cell in 
which a zinc anode and a platinum cathode 
are used with an electrolyte of dilute 
. sulphuric acid. An important advantage of 
this receiver is the fact that it requires no 
battery, as it is a battery in itself. 


DIAGRAM OF CONNECTIONS. 


The following are the instructions for 
making it: Prepare a base about 3in. square 
of hardwood. At one side, parallel to the 
edge, erect a standard of hardwood, iin. 
thick, 21n. wide at the bottom, tapered to 
riin. at the top, and зіп. high. Cut out 
two pieces of brass, їп. long, gin. wide, 
and in. thick. One of these pieces, 
which will serve to support the anode, 
should have a $in. hole drilled at one end, 
and the other strip, which is to support the 


cathode, should be drilled and tapped for ап - 


8x 32 machine screw. These strips of brass 
are to be fastened to the top of the standard 
lin. apart by wood-screw binding posts, and 
should be provided with iin. holes to receive 
the threaded shanks of the binding posts. 
Cut off a 2lin. length of common battery 
zinc, and thoroughly amalgamate it. This 
- may then be fastened to the untapped brass 
strip with an 8 x 32 machine screw, threaded 


connected to the ground, 
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into the end of the zinc. The depending 
end of the zinc should enter a small glass 
jar of about rlin. diameter and 2in. high. 
For holding the cathode make an 8 x 32 
machine screw of brass 14in. long with a 
knurled head. File down the end to a 
diameter of in., and split it with a fine 
jewellers saw. Таке a very fine piece of 
platinum wire (if Wollaston wire can be 


obtained so much the better, but very 


fine platinum wire will do) about ŝin. long, 
and place one end in the fine saw cut, 
after which close the kerf on to the wire by 
means of a vice. The screw may now be 
threaded into the tapped hole of the cathode- 
supporting strip, and screwed in far enough 
to bring the platinum wire within the cup. 
The cup should be filled with а то per cent. 
solution of sulphuric acid. The electrical 
connections may be made as shown in the 
diagram ; the aerial being connected to the 
cathode-supporting strip, the other strip being 
and the two 
terminals of a telephone receiver being 
connected respectively to the two strips. 
Place the telephone to the ear, and feed the 
cathode down by turning the screw until a 
click is heard. This will indicate the 
position in which the detector will work to 
the best advantage.— Scientific American. 
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Directed Wireless 
Telegraph Messages. 


Т": transmission and reception of two 
or more wireless telegraph messages 
simultaneously in the same zone of action, 
or selectively, as it is called, is a problem 
second only in its abstruseness to the tele- 
phonic relay, that scientific will-o’-the-wisp 
over which inventors have struggled ever 
since Bell devised his apparatus to send and 
receive articulate speech over wires. 

Many solutions, electrical, mechanical, 
and electro-mechanical, have been provided 
to secure selectivity, but at the end of a 
decade of wireless telegraphy it seems that 
all the labour expended in this direction has 
been virtually in vain, so far as the coveted 
goal is concerned, though through the re- 
searches excellent results have been achieved 
in tuning and syntonization, which are largely 
accountable for the present degree of ad- 
vancement in long-distance wireless signal- 
ling. - Many inventors have ceased trying, at 
least for the time, to discover the ‘‘open 
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sesame" of selectivity, and have confined 
their efforts to the easier task of directing 
the wireless waves. Artom, of Italy, was 
the first to evolve such an arrangement and 
attain favourable results; this he did by 
means of circularly polarized electrical 
radiations, which he produced without 
resorting to reflection grids, as is necessary 
in the case of light waves. 

Much simpler is the method recently 
made public by Marconi, while the experi- 
ments of the latter indicate that a wider 
range of usefulness will be given the previously 
inflexible wireless transmitter and receptor 
than has yet been known. Briefly the scheme 
is this: When one end of an insulated 
horizontal wire (the other end of which is 
free) is connected to one side of a spark 
gap of an induction coil, and the other side 
of the gap is earthed, the electric waves 
emitted by the wire will reach a maximum 
in the vertical plane of the horizontal wire, 
and proceed principally from the end 
connected to the spark gap, the radiation 
being imperceptible in any other direction 
approximating roo degrees from that in 
which the maximum effect takes place. 

Similarly, if an insulated conductor is laid 
on the ground or placed a short distance 
above it, and the end nearest the sending 
station is connected to one side of an 
electric wave detector, the other side of 
which is earthed—leaving the opposite 
terminal of the wire free—the maximum 
effect will be evident only when the receiving 
and transmitting wires are in alignment with 
each other.— Telegraph Age. 
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Induction, Leakage, 
and Crossfire. 


‘© f NDucTION” is a much misused term 

among telegraphers generally, and 
by laymen particularly so. It is usually 
credited with being the source of nearly 
every disturbing influence noticed in cables 
and pole-line parallel conductors. 

The term induction is probably most 
frequently misapplied in connection with 
“leakage” or so-called ‘‘crossfire” effects, 
which latter are particularly noticeable in 
wet weather. Because of this common error, 
the impression is quite general that induc- 


tion is greater in wet than in dry weather. 


This is not so. 
Parallel currents of electricity flowing in 


The ELECTRICAL MAGAZINE. (Telegraphy and Telephony.) . 


separate conductors repel or attract each 
other. This interaction results in the develop- 
ment of a separate electro-motive force in each 
conductor, and thus alters the normal current 
flowing therein. The irregularity of such 
interaction causes the armature levers of 
telegraph instruments to be affected in a 
similarly inconstant manner and degree, and 
the effect produced is called “induction.” 

Induction is always greater in dry than in 
wet weather for several reasons. First, 
because there being less escape of current 
down the poles in dry weather, a greater 
volume of current remains in the conductors, 
and interaction 15 necessarily greater; second, 
because, in addition to the gain in current 
volume, the “ breaks” in single-line circuits 
during their operation are cleaner. Hence 
the degree of alterations in current volume 
between maximum and minimum values 
is greater when insulation is best. In wet 
weather the breaks are never clean, as a 
considerable portion of the volume flowing 
still remains in the conductor when a circuit 
is “ open ”; third, induction is greater in dry 
weather because operators as а rule work 
faster, and inductance always increases when 
the rate per second of the alterations 1s. 
accelerated. 

The degree of induction developed 
between adjacent conductors depends upon 
the volume of current flowing, their proxi- 
mity to each other, rapidity of action, and - 
the distance between the conductors and 
the earth. 

Leakage, of course, means just what the 
word suggests; that 1s to say, a leakage of 
current from one conductor into another. 
In wet weather the principal loss due to 
this cause is the leakage to earth via the wet 
poles. In addition to this loss a certain 
amount of current flows across the wet 
crossarms from one conductor and enters a 
companion wire carrying a current of lower 
potential. In this way the two conductors 
become *' crossed " just as though they made 
actual contact, although of course the water 
path connecting the conductors is so com- 
paratively poor а conductor that but little 
current actually flows across the crossarm ; 
but the httle creates exactly the same kind of 
disturbance in the wire it enters as that pro- 
duced by induction, and in a much stronger 
degree. Hence the erroneous impression 
that induction is greatest in wet weather. 
Disturbances ofthis kind are generally called: 
“ crossfire” effects.— Telegraph Age. 
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Transmitting and Utilizing 
Low-frequency Currents. 


c 


MERICAN engineers are still 
firm in the belief that 
alternating current 15 
best suited for economi- 
cal transmission over con- 
siderable distances. But 
the utilization of power 
so transmitted requires 
the use of expensive 
transforming apparatus. 

William Stanley, the well- known inventor, of 

Great Barrington, Mass., has invented * Means 

апа Method p Transmitting Power," in which 

alternating currentsare supplied toalternating- 
current motors of the direct-current type. 

The object is to provide a system (particu- 

larly useful for electric railways) in which the 

. principal advantages of alternating-current 

distribution and direct-current motors are 

present. Mr. Stanley was granted a patent 
for his invention on April r7th, 1906, the 
application having been filed on March roth, 

1905. What follows is condensed from the 

specifications of his United States patent. 
If motors of the induction or transformer 

type are employed, it is difficult to cause the 
time of flow ofthe field flux and the secondary 
current to coincide ; that is to say, the flux 
made by the field coils of the motor is not 
usefully employed at all times or during 
every part of each wave interval, and a 
counter-torque effect is set up by reason of 
this fallure to coincide, with the result that 
the effective torque or effect of the motor, 
especially at starting, is much reduced below 
the value that would be obtained if the 
currents impressed upon the motor were 
continuous in direction and of steady value. 


If, on the other hand, а motor of the 
commutator type, with laminated or divided 
iron path for its flux, is employed with the 
alternating currents, other difficulties arise, 
so that only a portion of the electromotive 
force impressed upon the motor terminals 1s 
usefully employed, a considerable proportion 
being employed in overcoming the self- 
induction electromotive force of the motor 
circuit produced by the rapidly alternating 
current. Moreover, in such commutator 
motors, the conductors of the armature 
connected to the commutator are subject to 
induced currents, and these currents not 
only do not add to the effective torque of 
the motor, but cause heating of the armature 
and flashing and burning of the commutator 
and brushes to such an extent as to render 
the operation of the motor uncommercial 
and unsatisfactory. 

Again, where such commutator motors 
are used with the alternating currents, it is 
necessary, in order that the self-induction 
of the motor may not consume a very great 
portion of the electromotive force impressed 
upon it, that the fields or fluxes of the motor 
shall be relatively weak in comparison with 
the fields employed with the motor energized 
by continuous currents, and the design 
necessitated by the use of such weak fields 
increases the size and cost of motors, and 
reduces their output. 

Mr. Stanley has discovered that by the 
use of very low frequency currents—such as, 
for example, between 3 cycles and 15 cycles 
per second—motors of the commutator type 
may be designed of very low self-induction, 
and therefore free from the trouble arising 
when motors of the commutator type are 
used with generators of high frequency, and 
that the induced currents generated in them 
will not be sufficient to cause serious heating 
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of the conductors or burning or flashing of 
the commutators. He has further discovered 
that these very low frequency currents have 
the same advantage of distribution as the 
alternating currents of the frequency hereto- 
fore used—that is, the energy can be 
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DIAGRAM OF CONNECTIONS OF LOW-FREQUENCY RAILWAY SYSTEM. 


transmitted by alternating currents of high 
potential, and at the points of consumption 
transformed by induction into currents of a 
low potential of the original frequency. In 
carrying out the invention, he employs 
alternating currents of a frequency, Say, 
between 3 cycles and 15 cycles per second, 
transmitting the energy at high potential and 
transforming it at the points of consumption 
into currents of low potential and there 
using it to operate motors of the commutator 
type having laminated or divided iron paths 
for the flux. This system may be availed of 
for traction purposes or for transmission in 
which stationary motors are employed. 

In case it is used for traction purposes, 
Mr. Stanley prefers to locate the step-down 
transformer on the car whose motor is to be 
supplied. In this way the advantages of 
high-potential transmission are preserved 
without regard to the point on the system at 
which the car may be. Thus, a car remote 
from the power house will be supplied with 
energy without the use of any low-potential 
mains, such as would be necessary in case 
stationary step-down transformers were used 
to supply sections of the overhead conductor. 
The energy would always be transmitted to 
the car at high potential wherever the car 
might be. The high-potential transmission 
system in which the trolley wires themselves 
constitute the transmission mains enables 
the transmission to be effected with a great 
saving in energy when the same amount of 
copper is employed as would have to be 
employed in a low-potential transmission 
system, and if the same loss 15 to be per- 
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mitted as would be present with low-power 
transmission, it permits the use of a much 
smaller amount of copper, and thus saves in 
the cost of the original installation, It does 
away with the rotary converters and relies 
only on the static transformers, which by 
reason of their simple inductive action do 
not require attention by an attendant. 

Any frequency between 3 cycles and 
I5 cycles per second produces sufficient 
change of value to. enable a current of one 
potential—as, for example, ro,ooo volts— 
to be transformed to another of a lower 
potential—as, for example, 500 volts—when 
applied to closed.circuited transformers, a 
type of apparatus developing а maximum 
inductance from a minimum value of current- 
flow.. At the same time the transformed 
currents may, because of their low frequency, 
be used to energize and operate motors of 
the continuous-current type of laminated 
magnetic circuit, a type of apparatus which 
does not possess as great inductance as do 
the transformers above mentioned, and do 
not, therefore, with such low frequencies 
develop induced electromotive forces of 
sufficient value to materially change the 
characteristics and output of such motors 
from that found when they are operated on 
continuous-current circuits. 
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The frequency chosen depends upon the 
local conditions of the undertaking, but 
must be so low as not to generate the 
objectionable electromotive forces and in- 
duced currents above referred to. 


If currents of a frequency of twenty-five 
periods were employed to operate motors 
of the commutator type, some 20 per cent. 
of the effective electromotive force would be 
consumed in overcoming the self-induction 
of the field, while if a current having a 
frequency of five periods were used only 
a negligible percentage of the effective 
electro-motive force would be consumed. 
Thus a motor operated by a five-period 
current and having the same electromotive 
force of self-induction as another motor 
operated at twenty-five periods could have a 


field strength of total flux ,/ five times as 


great and a torque ,/ five times as great as 
the twenty-five-period motor. 


In the same manner, the electromotive 
force of selfinduction and the induced 
currents in the armature winding may be re- 
duced to one-fifth their value when five-period 
currents are substituted for twenty-five-period 
currents, a condition that reduces the waste 
energy in such coils to one-twenty-fifth of 
the amount found at the higher (twenty-five 
period) frequency. In fact, the low frequency 
permits of obtaining substantially the same 
torque output and operation as may be 
obtained by motors operated at zero fre- 
Qquency—that is to say, by continuous 
currents—and yet possess the advantages of 
generation, transmission, and transformation 
obtained by employing transformers of the 
usual type. 

A frequency of five periods per second 
results in currents which are well adapted to 
the service of electric locomotion where 
trolley wires are to be supplied with low- 
potential currents which are to be directly 
supplied to motors, or to the application of 
power where it is desirable to use large values 
of energyin one spot and where, consequently, 
transformers would be of large capacity. 
When, however, the power is to be distributed 
in smaller units of high potential—as, for 
instance, in the operation of individual 
motors by individual transformers on a 
number of cars connected together or singly, 
in which.case the size of the motors and 
their transformers is reduced—the frequency 
employed may be advantageously increased 
from five periods to ten periods or even 
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fifteen periods per second without involving 
corresponding disadvantages. The general 
rule is that the frequency employed shall be 
inversely proportional to the unit of work 
of the service, a car equipment with its 
step-down transformer and motor being 
considered а unit of work. 

The increase in frequency permits the use 
of smaller transformers and а corresponding 
decrease in the expense of the installation. 
It must, however, be kept so low as not 
to develop an objectionable electromotive 
force of self-induction or to produce large 
secondary currents in the induced members 
before mentioned. 

Referring to the accompanying diagram, 
(A) represents a low-frequency exciter con- 
sisting of an armature having а winding (B), 
whose coils are connected to segments of 
the commutator (C). (0) is the field- 
magnet winding of the closed-circuited type, 
tapped at four equidistant points and con- 
nected to brushes (E), bearing upon the 
commutator (C). 

An energizing winding (F) of a low- 
frequency generator is connected to two of 
the brushes. The magnetic circuit of this 
generator is laminated. (F’) is the armature 
of the generator having а commutator (С), 
on which the brushes (HH) rest. Since the 
field of the generator is excited by low- 
frequency currents, low-frequency electro- 
motive forces are impressed upon the brushes 
(HH, the frequency being independent of 
the speed of rotationof the generatorarmature. 


. The primary of a step-up transformer (1), 
of which (]) is the secondary, is connected to 
the distributing mains. To the distributing 
mains are connected conductors (KL), 
supported in any well-known manner, for 
supplying electrical energy to electrically 
propelled vehicles. (MM) are trolleys 
mounted on top of the car and forming 
the terminals of the primary (O) of a step- 
down transformer. (P) is the secondary 
of the step-down transformer connected to 
the terminals of а series-wound motor (Q), 
having low self-induction and provided with 
a laminated magnetic path for its flux. The 
motor is mechanically connected to the 
wheels of the vehicle so as to propel it. 

The system being a constant-potential 
one, the motors on other cars are con- 
nected to the mains by similar devices, the 
motors on the several cars being in parallel 
with one another. 
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It is obvious that other circuits may be 
connected to the transmission mains so as 
to supply stationary motors or motor- 
generators for power, lighting, or other 
purposes. Thus, for instance, (R) is a 
transfo mer and (S) is a motor supplied 
thereby, the two being similar to the equip- 
ment shown and described on one of the 
electrically propelled vehicles, but connected 
directly to the mains instead of to other 
conductors with which to engage moving 
contacts.—- Western Electrician. 

c 


Metallic Filament 
Lamps. 


D of electric light are now becoming 
familiar with the new metallic filament 
lamps, and should soon be more so now 
that their price is much reduced. Mr. J. 
Swinburne, in a recent issue of the Z77es 
Engineering Supplement, writing on the 
subject of these iamps, considers that their 
future appears to be secure, though there 
are difficulties in connection with the present 
methods of electrical distribution which some- 
what influence their extended use. He 
considered it a serious question whether a 
return could not be made to one hundred 
volts as the distribution pressure in order to 
accommodate these new lamps. At present 
we have 200 to 250 volts supply and bad 
lamps to match, but, as Mr. Swinburne says, 
“the badness of the lamp is more than 
compensated for by the goodness and cheap- 
ness of the supply.” He also said that 
“One effect of the modern development in 
lighting is that people now want much more 
light. In olden days one read with a single 
candle; now, people use incandescent gas 
mantles, which sometimes give 120 candles 
when new. It is probable, therefore, that 
the eight-candle lamp will give place to 
that of sixteen or twenty candle power as 
electrical energy gets cheaper, and as the 
lamps become more economical, This will 
afford the metal lamp a much greater chance 
of success. 

* Dr. Hans Kuzel has invented a process 
by which the most refractory and obstinate 
metals can be made into filaments. It 
might be said that there is little difficulty in 
making a filament from a metallic powder 
by mixing it with an agglutinant and squirt- 
ing it. These powders, made into pastes 
and squirted, generally pack, and only water 
comes through the nozzle. Squirting can 
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be greatly facilitated by the use of gum 
tragacanth. It would be interesting to 
know who first thought of tragacanth in that 
connection. A comparatively small per- 
centage of the population of the globe 
knows anything about tragacanth or its ways; 
and a still smaller percentage is interested 
in squirting filaments; so that the chances 
that any one person knowing about traga- 
canth, and wanting to squirt filaments, 
should realise that tragacanth would help 
him, are very small indeed." 
c 

The Collins' Testing Brake. 

Our illustration shows this new and com- 
pact device as made by Johnson & Phillips, 
Ltd. The brake consists of a flexible strip, 
usually rope, embracing the pulley on the 
machine under test. 'The tension on the 
rope is determined by spring balances. 


COoLLINS' TESTING BRAKE IN USE. 


The pressure on the pulley is adjusted by 
means of a handwheel and screw at the 
side of the brake strap subject to the greater 
tension. Should the motor under test come 
to a standstill, the two balances adjust them- 
selves to equal tension, avoiding accident to 
the springs. The frame is of such design that 
it may be adapted to motors of various sizes. 
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T! he American Electro- 
Chemical Society. 


ET 


HE annual meetings of 
the American Electro- 
Chemical Society have 
of late years become 
of a most important 
character. The society 
is in a flourishing con- 
dition, and contributes 

regularly much valuable data to the general 

subjects of electro-chemistry and electro- 
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metallurgy. This year the ninth general 
meeting was held at Ithaca, N.Y., and 
the society was the guest of Cornell 


University. No better spot could have 
been selected, as this great educational 
institution has been for several years 
closely identified with the objects of the 
society. In addition to being able to 
inspect the many extensive laboratories in 
the University, the visitors had opportunities 
of attending lectures by eminent professors 
in the University. At a convivial gathering 
of the members an interesting. statement 
was made by Mr. E. G. Acheson, of Niagara 
Falls, regarding the recent alarmist movement 
tending to restrict the use of power from the 
great cataract. Не considered that general 
. public alarm. was quite unwarranted, and 
that an insufficient amount of power was 
at present being used to in any way alter 
the general appearance of the Falls. Quite 


apart from legislative enactments, which, 


as our readers will remember, it was sought 
to enforce, he considered that the Falls 
were in no danger whatever of extinction. 
During the business meeting of the society, 
it was decided to hold two meetings a year. 


A large number of papers were read as in 
previous years. From the purely practical 
aspect the paper by Mr. E. A. Sperry is 
interesting in that he suggests electro- 
chemical processes should be employed to act 
as load equalisers for central stations. From 
data furnished by a number of electrical 
companies he found that power could be 
obtained at prices varying from 24. to $. 
per kw. hour. These figures he considered 
would easily compete with water power, 
and his suggestion was that some process 
should be put into operation which would 
allow of an intermittent supply of current. 
This was desirable because power can only 
be furnished for a portion of the twenty-four 
hours, that is, when the demand for lighting 
and power energy is at its lowest. 

Mr. W. C. Arsem described a new electric 
furnace recently devised in the laboratories 
of the General Electric Company. The 
essential features of it are a helical carbon- 
tube resistor mounted vertically in water- 
cooled terminals in a cylindrical vessel 
which is maintained in a state of high 
vacuum. The radiation losses from the 
resistor are reduced by a carbon cylinder 
surrounding the resistor. The crucible con- 
taining the substance to be heated is 
mounted and supported within but not 
touching the resistor. A mica window on 
top of the furnace serves as a means for 
observing the reactions, and it has been 
found possible to carry on all the experi- 
ments, which have been described by 
Moissan as well as many others, and using 
only a few grams of material. Temperatures 
up to зооодев. С. can be attained, but 
with these high temperatures the carbon- 
resistor volatilises and lasts only a few 
hours, while below 20oodeg. it will last 
indefinitely. 
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Osmotic Pressure. 


A TTENTION was recently drawn by Lord 
Berkeley in Nature to the necessity 
for an agreement among physical chemists 
as to what is meant by the term “osmotic 
pressure.” Duhem has defined osmotic 
pressure as the difference between the 
pressure on the solvent and the pressure 
applied to a solution to keep it in equilibrium 
with the solvent when the two are separated 
by а semi-permeable membrane. This 
pressure varies according to the pressure on 
the solvent, and Spens suggests using a 
definite pressure on the solvent, say, its vapour 
pressure, as the standard. The author points 
out that, by accepting this definition, one 1s 
necessarily bound to compare two solutions 
when they are under different conditions, 
not only on account of the different vapour 
pressures of different solvents, but on 
account of the different pressures on the 
solutions themselves. There seem to be two 
methods of examining directly the osmotic 
pressure of à solution. . One, callel the 
osmotic force method, depends essentially on 
the determination of the rate at which the 
solvent will flow through a semi-permeable 
membrane into an infinite mass of solution 
when there 1s no pressure on the latter. If 
the frictional resistance to flow were known 
it would be easy to calculate osmotic force 
in absolute units. Unfortunately, this is not 
possible. Other methods give what may be 
called equilibrium pressures, and depend 
upon the measurement of the pressure 
necessary to bring about а balance between 
the solution and the solvent. These equili- 
brium pressures cannot, on account of the 
compression of the solution, be measured 
under the same conditions. The author 
suggests that, until some way has been 
devised for measuring the osmotic force 
itself, the relation between the vapour 
and osmotic pressures of a solution which 
has been deduced by himself and Mr. 
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Hartley, may be useful for the purpose of 
comparing the osmotic pressures of different 
solutions. This relation gives the osmotic 
pressure of а solution when it is under 
no pressure but its own vapour pressure. 
A knowledge of the vapour pressure, 
together with the density of the solvent, 
is all that is required for calculating the 
pressure. To apply the standard proposed 
by Spens makes it necessary to determine 
the increment in volume of the solution 
when unit mass of solvent enters it; and in 
some cases it may be necessary to obtain the 
coefficient of compression of the solution. 
The experimental work saved by the adoption 
of the standard here proposed is great, par- 
ticularly since, owing to the want of semi- 
permeable membranes, tbe measurement of 
equilibrium pressures is confined to but a 
few substances dissolved in water. 


c 


Cobalt for Áccumulators. 


Г is reported that Mr. Т. A. Edison has 
been touring the Southern States and 
making investigations in connection with 
cobalt deposits. He has made many tests 
of the mineral at several points, and claims 
to have discovered in Tennessee and North 
Carolina a quality and quantity of ore quite 
to his expectations and requirements. The 
Edison storage battery, for the commercial 
production. of which à cheap and ample 
supply of cobalt is essential, is stated to be 
only about half the weight of the present- 
day accumulator ; consequently, it is expected 
that this discovery will quite revolutionise 
motor vehicle practice. There can be no 
doubt that if Mr. Edison's aspirations in this 
direction are realised the electrical industry 
and locomotion generally, both land, marine, 
and particularly aerial, will be enormously 
advanced. It 15 to be hoped that the news 
is not “ too good to be true." 
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Three to Six-phase 
Connections to Rotary 
Converters. 


Ву G. Y. REYNOLDS. 


c 


N transforming from 
three to six phase 
current, there are 
three ways of con- 
necting the second- 
aries of the trans- 


formers; namely, 
double Y, double 
delta, and diametrical, with or without 


fixed neutral point. The primaries in 
either case may, of course, be connected 
either Y or delta, according to the pressure 
| each coil will stand, or to obtain 

required secondary voltage. If the 
есип voltage is not to “be read, one 
transformer having at least three primary 
and three secondary coils or three trans- 
formers each having at least one primary 
coil and one secondary coil are required. 
If the hexagonal voltage is to be read, there 
must be six secondary ‘coils, or there may be 
three with central taps, and the method of 
connection must be diametrical. 

Figs. 1, 2, and 3 represent, in the order 
named, the double Y, double delta, and 
diametrical connection with fixed neutral 
point In Figs. т and 2 the similar 
ends of the two coils of the same trans- 
former or similar ends of any two coils 
bearing the same relation to a certain 
primary coil are at any instant of the 
same polanty. It may be seen that one set 
of three secondary coils are connected Y, or 
delta, in the ordinary way, but the leads from 
. the second set are all reversed and then 
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connected in а similar manner. This is 


done in order to obtain the proper phase 
displacement. In three-phase circuits, there 
are three coils with a phase displacement of 
120 electrical degrees. In six-phase circuits 
there are six coils with phase displacement of 
sixty degrees. An armature coil must move 
through 180 electrical degrees from the 
position where the current begins to flow in 
one direction, before the current begins to 


reverse. Hence, if the ends of the trans- 
former coils are reversed, the phase 
Pri. 
A B 
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The 


displacement of the current is in effect 
shifted 180 electrical degrees. From an 
application of this theory six-phase currents 
may be derived from three-phase transformers. 


1 ò 3 4 


1 
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FIG. 3. 


Fig. 4 may assist in the graphical explan- 
ation of the phase displacement of sixty 
degrees. Let the heavy lines represent the 
waves of e.m.f. of the three-phase current 
taken from coils 4, B,and C. The currents, 
or e.m.f/s, in coils А and D are in phase, 
considering similar ends of the coils, but if 
the connections from D are reversed, the 
phase relationship of the current will be 
changed 180 degrees with reference to that 
of A. 

Fig. 4 shows their new relationship by the 
use of sine curves. The wave of e.m.f. of 
the coil D is seen to be exactly in opposition 
to that of A. Now if coils Æ and / ате 
also reversed, it may be seen from the Fig. 4 
that there are obtained six waves of e.m.f. at 
sixty electrical degrees displacement. | 

In case it is desired to connect these six 
leads to a six-phase rotary converter it is 
necessary that each be connected to the 
proper rings. The connections must be so 


A B 


D 
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FIG. 4. 


made that between rings 1 and 4, 2 and 5, 
and 3 and 6 there shall be diametrical 
voltages. Suppose the lines from coils 4, B, 
and C be connected to rings т, 3, and 5. As 
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has been stated, the e.m.f's of the opposite 
ends of similar secondary coils are 180 
electrical degrees out of phase, hence the 
line from ring 4 should go to the actual 
opposite end of coil D from which r was 
taken from its similar coil, 4. If ring 3 is 
connected to one end of coil B, then 6 would 
be joined to the actual opposite end of its 
similar coil, Æ. The remaining lead would 
then be connected to ring 2. 

For the double Y or double delta con- 
nection, the secondary three-phase voltage 
taken from either of the two sets of secondary 
coils is determined in the usual way. 
Suppose a hexagon is inscribed in a circle 
whose radius equals to any scale the com- 
puted three-phase voltage divided by the 
square root of 3. If the six lines are now 
connected to the rings of a six-phase rotary 
converter, and the length of line, 4 C, in 
Fig. 5 represents to scale the three-phase 
voltage, the drop across any two adjacent 
rings as I to 2 will be represented by the 
length of line, 4 Z. But 4 5 15 the side of 
a hexagon inscribed in a circle whose radius 
is 4 O; hence 4 В = А О. Astheangle 4 0O C 

AC 
— 120 degrees; 4 B=4 О= ——. 

V3 
diametrical voltage т to 4, 2 to 5, and 3 to 6 
each equals 2 4 B. 

The diametrical connection shown in 
Fig. 3 is the one mostly used in practical 
work. By means of this connection the 
voltage can be read between any two leads 
before connections are made to the rotary 
collector rings. The diametrical voltage in 
this case is equal to the secondary coil 
voltage. Similar ends of the three coils go 
to rings 1, 3, and 5. The opposite ends of 
these coils are connected to rings 4, 6, and 2 
in the order named. The neutral point is 
sometimes used in order to obtain a three- 
phase voltage for running a blower motor to 
cool] the transformer coils, or to furnish 
current for running the rotary converter up 
to synchronism by an induction motor 
mounted on the same shaft. This three- 
phase voltage in this case would have a value 
equal to one-half the secondary coil voltage 
multiplied by the square root of three.— 
Electrical World. 
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Simple Circular Current 
Locus of the Induction 


Motor. 
By A. S. M’ ALLISTER. 


DB: introducing certain assumptions con- 

cerning the circuits of an induction 
motor, which involve well-defined but 
practically neglgible errors, the complete 
performance of the machine can be deter- 
mined from a current locus whose most 
prominent feature is its simplicity. It is 
possible to represent the various quantities 
necessary for ascertaining the characteristics 
of an induction motor graphically by means 
of simple circular arcs and straight lines. 
The present article deals specifically with the 
use of the simple circular locus of the 
primary and secondary currents of the 
motor for determining the complete per- 
formance of the machine. 

Figs. 1 and 2, which appeared in the 
Electrical World for April 21st, show, re- 
spectively, the exact representation of the 
circuits of an induction motor, on which a 
true diagram should be based, and the 
modified representation in accordance with 
which the simple diagram is constructed. A 
comparison of these two illustrations will 
serve for ascertaining the magnitude of the 
errors involved in the use of the simple 
circular locus, a view of which is given in 
Fig. 3. At any point P on this locus, the 
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line M.P represents the primary current, 
while the angle Æ M P is the angle of lag 
of the current behind the primary e. m.f., E M. 
The line O P shows the secondary current, 
both in value and phase position. When the 
secondary current has zero value, that is, at 
synchronous speed, the primary current 
becomes equal to M О, О N being its 
" wattless" component and W M its power 
component to supply all of the no-load losses. 
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When the rotor is stationary, the secondary 
current assumes some value such as OF and 
the primary current is the vector sum of O £ 
and О М (not drawn). The curve, ОРЕ is 
the arc of а circle having its centre on the 
line O JV prolonged. 

Under starting conditions, all of the power 
received by the motor is used in supplying 
the copper and core losses of the machine. 
The line ZZ is the power component of the 
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primary current at starting, and hence, by the 
use of the proper scale, it may represent the 
total losses of the machine when the rotor is 
stationary. If it be assumed that the circuits 
of the machine are faithfully represented by 
Fig. 2, then the line HF=(FI-~MWN) of 
Fig. 3 shows the secondary copper loss and 
the increase of the primary copper loss over 
its (synchronous) no-load value. ‘The line 
fi F being properly divided at G, GH 
represents the increase of the primary copper 
loss, and С 2 the secondary copper loss for 
the current О F. By drawing from the point 
О a straight line, О G 7, passing through the 
point G, the complete performance of the 
machine may be determined directly from 
inspection. 
If from any point P on the circular locus 
a line be drawn perpendicular to the diameter, 
ОК, the following quantities may be 
observed at once: 
M Р 15 the primary current. 
Æ M Р is the primary angle of lag, 
cos EM P is the power factor, 
O P is the secondary current, 
Р T'is the total primary input, 
T'Sisthe “constant” losses of the 
machine, ~ 
Ё S is the added primary copper loss, 
К T'is the total primary losses, 
Р Kis the total secondary input in 
watts, 
P Ris the torque, in synchronous 
watts, 
О А is the secondary copper loss, 


214 


Q R = PR 15 the slip with synchronism as 
unity, 
Q P+ P R 15 the speed, 
Q P is the output, 
Q P+ Р Tis the efficiency. 

The maximum power factor occurs when 
the point Pis at A, where the line M P 
becomes tangent to the circle. 

The maximum output occurs when P is at 
B, the point of tangency of a line drawn 
parallel to O Æ | 

The maximum torque occurs when P is at 
C, the point of tangency of a line drawn 
parallel to OG. The current which is 
required to give maximum torque varies 
somewhat with the primary resistance, but it 
is independent of the secondary resistance, 
although the speed at which the maximum 
torque is obtained depends largely on the 
value of the secondary resistance. The 
secondary resistance required to give maxi- 
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mum torque at starting bears to the assumed 
constant primary resistance the ratio of G'C 
to G H of Fig. 3. 

The proof of the accuracy of the diagram 
in representing the value and phase positions 
of the primary and secondary currents for 
the circuits as shown in Fig. 2 was given in 
the article mentioned above, and it need not 
here be repeated. That the various other 
quantities are accurately represented as 
indicated may be shown as follows : ` 

Denoting as a the angle POX of Fig. 3, 
it will be seen that O S= O P cos a, and that 
OP=OK cosa Hence, OS=O K cos? a, 


— 
or OS=OP+OK. The interpretation of 
the last equation is that, as the point P 
moves around the circle, the line O S is at all 
times proportional to the square of the line 
Of. That is to say, the line OS is pro- 
portional to the secondary copper loss or to 
the increase in the primary copper loss over 
its no-load value. Under starting conditions, 
the secondary and the added primary copper 
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losses are represented by F G and Є 77; and 
at any point, Р, the corresponding losses must 
bear to F G and to С H the ratio of О S to 
О Е. Therefore, the secondary and the 
added primary copper losses are accurately 
shown by the lines О & and Æ S respectively. 

That the ratio of the secondary copper 
loss to the total secondary input is equal 
to the slip is too well known to need proof. 
It seems desirable, however, in this connec- 
tion to call attention to the fact that this 
ratio is a true measure of the slip whether 
the magnetism of the machine remains con- 
stant or not, and that the accuracy of the 
determination of the slip by this method is 
in no wise affected by the substitution of the 
modified circuits of Fig. 2 for the exact 
circuits of Fig. т. Thus, if the secondary 
copper loss is determined without error, and 
the secondary input is known, both the speed 
and the torque may be ascertained with 
precision. It is seen, therefore, that any 
errors introduced must relate to either the 
currents or the losses. 

If the points О and 7 of Fig. 3 are 
obtained from an actual test on a machine, 
it is evident that the circle diagram as con- 
structed must be at least approximately 
correct for the primary current locus. Under 
starting conditions the power received by the 
machine is accurately represented by the 
line F7. If the distance FG be drawn 
equal to the easily determined “added” 
primary copper loss, the distance G 77 must 
represent the secondary copper loss with a 
fair degree of accuracy. 

It is specially worthy of note that under 
starting conditions and at synchronous speed 
the errors are eliminated, and throughout the : 
operating range of the motor the various 
errors tend to cancel each other. Even in 
extreme cases, where the (synchronous) no- 
load triangle, О M JV, is large in comparison 
with the circle diagram, the errors are 
relatively small and for most practical 
purposes may well be neglected. 

The principal advantage to be found in the 
graphical method of treating induction motor 
phenomena resides in the fact that by the 
use of a simple diagram one 15 able to follow 
optically, and thus mentally the changes 
which take place throughout the operation 
of the machine, while in the manipulation of 
algebraic formule, which can be used. for 
absolute accuracy, one is apt to find himself 
more or less in the dark concerning these 
changes.—Lilectrical World. ` 
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From Professor to Student. 


Which will pass more current, a single r10-volt lamp or 
two 110-volt lamps in series, the lamps being of the same 
type in both cases and the terminal voltage being the same ? 


2) Why is iron used for collector rings of revolving-field 


alternators instead of copper? 


The single lamp will take more than twice 
the current that two similar lamps in series 
will take connected to the same circuit. 
(2) Because it is cheaper and more durable, 

How can the voltage and output capacity of a generator be 


ascertained without testing the machine when it has no 
name-plate ? 


It is impossible to make such a determin- 
ation with any appreach to accuracy. The 
output capacity in amperes may be roughly 
estimated by adding up the brush face 
contact areas and multiplying the sum of 
these by 20, It is practically impossible to 
estimate the voltage without a thorough know- 
ledge of the armature winding, or without 
testing the machine at a rational speed. 

What is the effect of lifting one or two sets of brushes on a 
six-pole dynamo carrying a light load? (2) What is the 
effect on a multipolar dynamo having one or two air-gaps 
larger than the others? (3) I have considerable trouble 
with grounds in conduit wiring, supplying current to electric 
dumb waiters. The circuit is sometimes opened while a 


machine is at full speed, thereby stopping it suddenly. 
Would this cause grounds ? 


The effect would depend on the type of 
armature winding employed; if it is a wave 
winding, no harm would be done by lifting 
some of the brushes while carrying a light 
load. If it 1s a simple lap winding, no harm 
“would be done unless the load actually 
carried was a greater proportion of the full 
load than the proportion of the total number 
of brushes remaining in service. (2) The 
magnetic pull оп the armature becomes 
unbalanced, increasing the journal friction 
and wear, unless it happens that there is an 
even number of excessive air-gaps, and these 
are diametrically opposite each other in pairs. 
If the armature is lap-wound, without any 
equalizer connections, differences in air-gaps 
wil cause local currents to flow in the 
winding and overheat it. (3) If the con- 
nections are such that opening the supply 
circuit will not allow the shunt fields of 
the motors to discharge through a closed 
path, the field discharge may puncture the 
insulation and cause the grounding. 


What is the best way to demagnetize a watch ? 


Mount the watch in a revolvable frame 
in front of one pole of a powerful electro- 
magnet arranged to be excited with direct- 
current. Revolve the watch at a high speed 
and then turn on the current gradually. 
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After ten or fifteen seconds turn the cur- 
rent off gradually and take the watch out 
of the frame. If alternating current is 
available the watch need not be revolved, 
but may be held stationary in front of the 
magnet pole. In this case the magnet must 
have either a laminated core or none at all. 


How can the correct running speed of a direct-current 
dynamo of known voltage be determined when there is no 
source of power available to drive the machine except a 
direct-current circuit ? 


Drive it as a motor from the supply 
circuit, being careful to use ample resist- 
ance in series with which to prevent it 
running at excessive speed in case it should 
be designed for a voltage lower than that of 
the circuit. If the voltage of the machine 
coincides with that of the circuit all of the 
starting resistance should be cut out, of 
course letting the machine run at full speed. 
The speed as a dynamo should be about 
то per cent. higher than the speed at which 
it runs as a motor. 


How can I change the direction of rotation of a shunt- 
wound motor, of a'series-wound motor, and of a compound- 
wound motor? What is the effect of weakening the feld of 
a shunt-wound motor, and also of a series- wound motor? 


Why? 

The direction of rotation of a motor may 
be changed by reversing the current either 
through the armature or through the field 
coils; but not through both. If both are 
changed the motor wil run in the same 
direction as it did before the change was 
made. Weakening the field of a shunt- 
wound or of a series-wound motor would 
result in an increase in speed in both cases. 
since the ccunter e.m.f. of a motor is directly 
proportional to the number of lines of force 
cut, the armature must revolve more rapidly 
with à weakened field in order to generate 
the necessary counter e.m.f. 

Will a current-transformer of a certain capacity and a 
known ratio of transformation used with an indicating 
wattmeter give a true reading using the formula, ratio of 
current-transformer times wattmeter reading equals true 
watts ? 

No. Instrument transformers do not cor- 
rectly perform their function of delivering 
to the meter those fractions of line pressure 
and of line current called for by their 
ratios. The pressure delivered from the 
secondary coils of a pressure transformer 
wil vary with the amount of load that is 
put upon the transformer by reason of the 
impedance drop in its coils. Where watt- 
meters are supplied through a transformer, 
phase displacement between the primary 
and secondary electro-motive forces takes 


The 


216 


place. The error in the case of a current- 
transformer arises not directly on account 
of the impedance of the coils, but because 
not all of the primary current is trans- 
formed, part being used to magnetize the 
core. When this component is subtracted 
vectorially, the remainder is transformed at 
the true ratio. Consequently two errors are 
introduced ; the quantity of secondary current 
is too small, unless the ratio of the trans- 
former is changed by removing the proper 
number of turns from the secondary 
coll; and the phase of the secondary 
current is different from the phase of its 
primary. You will find this matter fully 
discussed in a paper read before the Ameri- 
can Institute of Electrical Engineers by 
J. D. Nies, the title of the paper being 
“Some Notes on Polyphase Metering.” 
This paper is printed in the April, 1905, 
Proceedings of the American Institute of 
Electrical Engineers. 

I have a model motor car run by two dry cells. Would it 
not be possible for me to use lamps to cut down the voltage 
and current of my rio-volt lighting circuit, and operate the 


motor inthis way ? The dry cells do not last very long and 
itis expensive to be continually replacing them. 


It is possible to cut down your voltage and 
current by using lamps as you suggest ; but 
this will not be nearly so cheap as the dry 
cells. 


What is the difference between the armature and field 
windings of a constant-potential generator and those of a 
constant-current generator. (2) What effect does line loss 
or drop in voltage have on shunt-wound and series-wound 
motors operating on the same circuit? (3) What is meant 
by a right-hand and left-hand armature winding? (4) Does 
it make any difference whether the exciting current enters 
at the inner or outer terminal of a field magnet coil or at 
which end of the bobbin, provided the current travels around 
the core in the proper direction? (5) In an electric loco- 
motive with series parallel control, operating on a 250-volt 
circuit, the voltage at the terminals of each motor is 125 
when in series and 250 when in parallel; is the current when 
in series double the current when in parallel, or the contrary ? 
(6) Does the starting resistance of a shunt-wound motor 
affect the voltage or the current of the machine, and 
is the effect the same in series and compound-wound 
motors ? 


There is not necessarily any difference in 
the armature windings, but the field wind- 
ings are entirely different. The constant- 
potential machine is provided with either 
a shunt field winding or both shunt and 
series field windings, whereas a constant- 
current machine is provided with a series 
field winding only. (2) It reduces the 
speed of а series wound motor almost in 
proportion to the drop in voltage ; the speed 
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of a shunt-wound machine is also reduced, 
but not to the same extent, because the 
lower voltage weakens the field, and this 
tends to keep the speed up. (3) A right- 
hand winding is one which if traced from 
а given commutator bar works progressively 
around the armature clock-wise; a left- 
hand winding is of the opposite character. 
(4) No. (5) It depends entirely upon 
the load and speed ; there is not necessarily 
any definite relation. If the machine were 
standing still and thrown on the line with- 
out any preliminary gradation the current 
with the motors in parallel would be four 
times that with the motors in series, but 
when the machine is running the increase 
of current is not nearly so great because 
the change is made gradually and the 
machine speeds up. (6) The resistance 
affects the voltage at the terminals of the 
motor, and this, of course, affects the cur- 
rent flow. The effect is the same in all 
types of direct-current motor. 

Being desirous of taking up wireless telegraphy as a pro- 


fession, I should esteem it a great favour if you could give 
me any information as to the training, &c., required. 


There are no special schools dealing with 
wireless telegraphy. Itis certainly impossible 
to attain proficiency in so short a period as 
one year, as suggested by our correspondent. 
A thorough knowledge of electrical science 
generally, and not merely a special branch 
of it, is essential. There is no such thing 
as a “usual commencing salary.” The 
amount of commencing salary will depend 
on the qualifications of the recipient. There 
are, as a general rule, two classes of 
apprentices, as in other branches of electrical 
engineering : the long-term apprentices who 
commence their course at a comparatively 
early age, who have no technical experience 
or scientific training, and who learn to be 
merely efficient mechanics (these, needless 
to say, pay no premium, but after a time 
receive a small wage); and the premium 
pupils, who have had the advantage of some 
sort of technical or scientific training, who 
enter on their pupilage at a more advanced 
age but for a shorter period (three years), 
and who have to pay a substantial premium. 
Even then they are not guaranteed appoint- 
ments. 


STUDENTS SEEKING INFORMATION 
should not hesitate to ask 
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Wiremen and Artisans should refer to the World’s Electrical Literature Section for classified 
list of articles on subjects of importance to themselves. 
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Electrical Conduit Work 
in Fireproof Buildings. 
<> 


MOST important requisite 
of conduit work is that 
it should be made rigid 
when installed. If con- 
duit has play and is in 
places where it will be 
exposed to knocks and 
kicks of mechanics working in the vicinity 
there may be no visible harm done, 
but the couplings may be loosened and 
perhaps stripped, the pipes started and a 
bad joint, through which to pull wires, 
made, which will also serve as a gateway 
for the entrance of water. A water-tight 
joint is a most important matter, as it 
protects the wire from its most dangerous 
foe, moisture. 

In most every case it is necessary in fire- 
proof buildings to тип conduit on a rough 
floor, either of concrete or hollow tile. In 
such cases to fasten conduit so as to have it 
rigid and safe from danger and injury is not 
always easy to do cheaply and properly. In 
this article only the best methods. will be 
considered. 

Where one line of conduit only 1s run on 
the floor small holes should be drilled in 
the concrete or in the cement between the 
joints of the hollow tile, and expansion 
screws used with ordinary pipe straps the 
size of the pipe or conduit. The straps 
should be placed at the conduit couplings 
and also halfway between. Another means 
of fastening is to slush cement along the 
sides of the conduit from end to end of the 
line; to do so only in places is a waste of 


time and cement, for where the conduit 1s 
exposed it will be subject to knocks and the 
consequent jars, which will crack the cement 
and loosen the conduit. All conduit should 
be painted with two coats of some good 
damp-proof compound and left to dry 
thoroughly before any covering is placed 
on it. 

Where several lines of conduit run 
parallel it 1s best to drill holes into the 
floor as previously mentioned and firmly 
secure the conduit with straps of heavy band 
iron. Nails should not be used, as it may 
be necessary to make some change in the 
work, and nails would probably cause 
trouble when drawing them from the wood, 
which would necessarily have to be used. 
The conduit should be painted as soon as 
the last connection is made, and where it is 
run upright in side walls it is best to cement 
it in as soon as the paint has dried. 

For illustration the case will be taken of a 
floor of a fire-proof building, with a panel- 
board distributing centre. The first thing is to 
get the location of the distribution centre as 
the basis from which to work, after which the 
box which will later contain the panel is 
set. If it be set flush a recess should be 
cut in the wall as nearly the same size as the 
box as possible. If the wall is of hard brick 
(not fire brick) a brick should be cut out on 
each side near the top location of the box 
and one on each side near the bottom, and 
blocks of wood firmly wedged in the cavities 
thus formed as shown in Fig. І. Dry wood, 
preferably white pine, should be chosen to 
avoid shrinkage, and screws used to fasten 
the box to the blocks. This makes a firm, 
durable job. Where the box is to set in 
hollow tile and the wall or partition is only 
six inches thick, strips of band iron should 
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Бе screwed on the rear of the box and 
allowed to project beyond the sides about 
twelve inches. The box is then secured to 
the partition by bolts through the brick, 
using good-sized washers, as shown in Fig. 2. 


When this is done all cavities around the. 


box and bolts should be slushed with 
cement or plaster of paris. The band iron 
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will prevent the box going back or forward, 
and the partition will hold it in all other 
directions. 

When the panel box is finished the circuit 
feeders should be run on to the first outlet. 
In this way each circuit can be picked up 
and continued to the end. When the cir- 
cuit feeders have been run the locations of 
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the various outlets on that circuit should be 
determined and the outlet boxes set. The 
walls at bracket light locations should be so 


cut as to allow the outside of the pipe or 


—- To Center Ceiling Light 


Switcb Outlet 
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conduit to set flush with the trough brick. 
The boxes should then be set so as to have 
the cover flush with the finished work, 
plaster or wood. To set the boxes firmly in 
the brick the wall cavity should be filled 
with plaster of paris and the box pushed 
into it; every crevice will then be filled and 
a firm hold taken on the box and brick. If 


cement is mixed with plaster of paris, after a 
day or two the combination becomes like 
fine sand compressed and can easily be 
scraped out of place with a penknife. It is 


best to use cement or plaster of paris 


separately. The latter sets quicker and 
should be used where time is a consideration. 
Bracket and switch outlet boxes thus set are 
shown in Fig. 3. 

A hanger to support 
an electrolier should be 
supported from the floor 
above, hung perfectly 
plumb and cemented as 
soon as placed to ensure 
its retaining a proper posi- . 
tion. A strong, durable 
hanger of this kind can 
be made with a gas tee 
and length of gas pipe, as 
shown in Fig. 4. A piece 
of gas pipe is cut to а 
length to reach from the 
rough floor above to one 
inch below the finished 
ceiling, and both ends 
threaded. One end is 
screwed into the topof the 
tee, and a short piece of 
pipe screwed into each of 
the remaining outlets of 
the tee, and placed in position on the rough 
floor. On the end of the pipe that is to hold 
the electrolier, a long thread should be cut so 
as to allow a lock nut to be placed above 


Dotted line 
Represents Conduit 
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and inside the box. This is clearly shown 
in Fig. s. The lock nuts will allow the 
height of the box to be regulated, and will 
hold it firmly in place. А hanger of this 
kind will answer for an electrolier of any 
weight when pipe in proportion is used. 
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Iron Beam 


Floor outlets should not be used until 
some of the floor beams are laid in order to 
allow a definite level to be determined. 
The top of the box should be flush with the 
finished floor, which can be ascertained from 
the sleepers. Having, set the box in the 
proper position, plaster of paris should be 
used to give it a good foundation and 
ensure its keeping in place. It is good 
practice to use a box with a. cover some- 
what flexible, admitting of some ‘‘give” in 
case of a wrong measurement, a change of 
floor, or other cause. 

Outlet boxes in unfinished buildings 
should, when installed, be filled with some 
substance which will prevent plaster, cement, 
or dirt getting into the conduit. Paper is pro- 
bably the best material, as it can be packed 
in quite tight, and can be removed easily. 

When marble is to be set, the outlet boxes 
should not be fastened in the wall. The 
conduit should be run 
to the approximate loca- 
tion and an iron cap 
screwed on to protect 
the thread. When the 
piece of marble con- 
taining the outlet hole is 
at hand measurements 
should be taken from 
the stone and the outlet box placed in the 
exact location. 

Frequently a wooden plug is put in an 
unfinished conduit line to- protect it from 
plaster or other material which would pre- 
vent the passage of the wire. This is a bad 
practice, for the plug is sometimes driven 
into the conduit, while at other times the 
plug is knocked out and leaves the pipe 
unprotected. An iron cap screwed on tight 
is the best precaution. 
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Pole-raising Derrick. 
By б. J. NEWTON. 


T HE most frequent trouble with those 
who have not used pole derricks is 
that they forget the stress is mostly down- 
ward, and as long as the 
derrick has a good founda- 
tion and supporting guys, 
the weight of the pole 
being raised will hold the 
derrick safely. The follow- 
ing are a few suggestions 
relating to the accompany- 
ing sketches Figs. 1 and 2. 
The top end of boom C 
should have a shoulder cut on it, so that the 
guys А and B will rest againstit. The guys А 
and B from the shoulder to the blocks should 
be of wire rope. The two sets of blocks 
should have enough rope to permit the boom 
to drop low enough to pass under all overhead 
wires in going from one place to another. 
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When in use the boom should be as nearly 
vertical as possible, as there is less chance of 
tipping the arrangement. 

A snatch block “should be provided for on 
either side of the boom near D for leading 
the hauling part of the hoisting tackle. 

There should be an iron band around the 
lower end of the boom where the bolt passes 
through, to prevent the boom from splitting. 

A low wagon will be found more con- 
venient, and a tool box, which can be used 
as a seat, will be found handy. 


A boom 25 to 30 feet should answer for 
any poles ordinarily set. 

The complete derrick would not cost 
more than seventy-five dollars, and where 
there are a lot of poles to be set it would 
save its cost in a short time.—Sound Waves. 
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International Electro- 
technical Commission. 


Г September 1904, towards the close of the 
International Electrical Congress at St. 
Louis, a resolution was unanimously adopted by 
the Cbamber of Government Delegates, that 
steps should be taken to secure the co-operation 
of the Technical Societies of the World by the 
appointment of a representative Commission 
to consider the question of the standardization 
of the nomenclature and ratings of electrical 
apparatus and machinery. The President of 
the American Institute ot Electrical Engineers 
was asked to take charge of the matter on the 
other side of the Atlantic, and Colonel Crompton 
was appointed to deal with the countries on 
this side of the water. 

After considerable correspondence with most 
of the existing electro-tecbnical societies, and 
in those countries in which electro-technical 
societies did not exist with their Governments, 
most of the countries evinced considerable 
interest in the matter and agreed to send 
delegates to a preliminary conference to be 
held in London on the 26th of June, 1906. 

In November last our Institution of Elec- 
trical Engineers appointed an executive com- 
mittee under the chairmanship of Mr. Alexander 
Siemens to draw up a set of proposed rules 
and to prepare the necessary steps for the 
preliminary meeting in London. In addition to 
Mr. Alexander Siemens, Sir William H. Preece, 
K.C.B., Colonel К. E. Crompton, C.B., Mr. John 
Gavey, C.B., Dr. К. T. Glazebrook, Mr. К. 
K. Gray, Mr. Charles P. Sparks, and Mr. C. 
H. Wordingham were members of the com- 
mittee. After several sittings a set of draft 
rules was prepared and circulated to the 
countries who had signified their intention to 
send delegates. 

This preliminary meeting was held at the 
Hotel Cecil on Tuesday, June 26th, with Mr. 
Alexander Siemens in the chair. А list of the 
delegates, and the authorities by whom they 
were appointed, is hereto attached. 

The draft rules by which the organisation 
and work of the Commission 15 to be regulated 
were very carefully considered. Several im- 
portant amendments were introduced, and at 
the adjourned meeting, оп Wednesday, June 
27th, the meeting finally adopted the rules, 
subject, of course, to ratification by the authori- 
ties by whom the delegates were appointed. 
Until this ratification has been obtained the 
rules cannot be published, but as they were 
prepared by the joint efforts of the leading 
members of the electro-technical societies of so 
many countries, they cannot fail to.be of an 
absolutely fair and equitable character. 

Great care has been taken to prevent the 
Electro-technical Commission being in any 
way hampered by Government control; the 
work is to be directed by the council of the 
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Commission and the local committees directly 
under the several technical societies. 

At the meeting Lord Kelvin was unanimously 
elected the first President of the Commission, 
and Colonel Crompton was appointed as the 
first Honorary Secretary. 

It is intended that the work of the Com- . 
mission shall proceed by correspondence, and 
that the efforts of the Commission will be 
addressed, in the first instance, to the standardi- 
zation of nomenclature, so that the electro- 
technical terms used shall be common to all 
countries, and it is hoped then that a similar 
standardization of physical formula, which 
must be equally common to all countries, may 
be reached. | 

One advantage of the work being inter- 
national will be that every country will no 
doubt contribute its quota to the general fund 
of knowledge which already exists on the 
behaviour ої the materials used by electrical 
engineers when subjected to mechanical and 
electrical stresses, and in this respect the 
countries who have made the greatest progress 
will assuredly willingly put their experience at 
the disposal of those who are later in the field. 


List of Delegates. 


AMERICA. Institute of Electrical Engineers :— 
Dr. F. B. Crocker. 
Dr. A. E. Kennelly. 
Mr. C. О. Mailioux. 
AUSTRIA. Elektrotechnischer Verein in Vienna:— 
Prof. Karl Pichelmeyer. 
Dr. E. Rosenberg. 
Société Belge d'Electriciens :— 
Mons. Léon Gérard. 
CANADA. Local Standards Committee :— 
Dr. R. B. Owens. 
Mr. L. A. Herdt. 
Société Internat onale des Electriciens :— 
Prof. Paul Janet. 
Mons. Paul Boucherot. 
Mons. C. David. 
GERMANY. Verband Deutscher Elektrotechniker : — 
Dr. E. Budde. 
Herr G. Dettmar. 
HOLLAND. Koninklijk Institut van Ingenieurs :— 
Prof. E. Feldmann. 
Mons. W. Smit. 


BELGIUM. 


FRANCE. 


HUNGARY. Minister of Commerce :— 
Mons. Joseph Vater. 
Mons. D. Harsanyi. 
ITALY. The Associazione Elettrotecnica Italiana : — 


Prof. L. Lombardi. 
M. Guida Semenza. 
Spanish Government :— 
Prof. Juan Alonso y Millan. 
Prof. Blas Cabrera Felipe. 
JAPAN. Denkigakukwai (Electrical Society of 
Japan) temporary :— 
Dr. Ichisake Fujioka. 
SWITZERLAND. Association Suisse des Electri- 
clens:— Prof. J. L. Farny. 
M. K. P. Tauber. 
NoRWAY, SWEDEN, DENMARK, 
MEXICO :—Not yet appointed. 
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A classified list of articles important to Manufacturers will be found in the World's 
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Continuous Current 
Machinery. 


The Works of Thomas Parker, Ltd., 
Wolverhampton. 

HOMAS PARKER, LTD., are specialists in 

the construction of continuous current 

machinery, and since the works opened 11 
1894 have supplied generating plant of this 
description to over fifty central stations in 
England alone. -Among the central stations 


supplied abroad one of the largest 1s that of 


the City of Melbourne. ‘The firm have also 
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turned out great quantities of plant for private 
and public consumers, and have an enviable 
reputation both as regards quality and 
experience of all applications of continuous 
current dynamo-electric machinery. 

The extensive works at Wolverhampton 
are laid out on the most up-to-date principles, 
and are well equipped with modern machine 


tools and plant, enabling the firm to 
build machinery up to the largest sizes. 


The main building is divided into four bays 
for fitting, erecting, machining, and armature 
winding respectively. A spacious gallery 
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runs round two sides of this building, and 
the lighter portion of the work in connection 
with the winding is here carried out. All the 
bays are served with electric cranes. In addi- 
tion there are well-equipped brass shops, 
foundry, pattern shop and stores, and for the 
convenience of the workpeople spacious mess 
rooms are provided. ‘The site of the works 
covers seven acres, and 1s in close proximity 
to three railway systems—the Midland, 
Great Western, and London and North 
Western railways. 

Within the last two or three years the firm 
have adapted the principle of the auxiliary 
commutating poles to their machines, and 
the benefits from these have been such that 
all machines, excepting only the very 
smallest, are now fitted with these auxiliary 
poles. By their use perfect commutation 
from no-load to heavy overloads with fixed 
brushes is assured. Wide speed variation 
on motors thus fitted is obtainable by means 
of shunt resistance only We may say in 
passing that since their recent revival the 
firm have fitted over 20,00oh.p. of dynamos 
and motors with these poles. 

Another speciality which has been intro- 
duced recently is the patent C. type dynamos 
and motors, the design of which gives 
perfect accessibility with mechanical protec- 
tion of the working parts. The design of the 
frame enables the bearings to be turned round 
so as to allow the machine to be bolted to a 
wall or in an inverted position to the ceiling. 
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High Tension Oil Switches. 
General Electric Co.. Ltd. 


ў о company has recently introduced 

a new line of three-phase, high tension 
oll switches and accessories, of which some 
particulars will be of interest. 

The general arrangement of the switch 
consists of a castiron frame, carrying six 
stationary contacts, three for the incoming 
and three for the outgoing line. Each pair 
of these contacts 1s bridged over by a heavy 
contact piece, mounted on an insulated rod. 
‘The three rods are mechanically joined above 
the bracket, and form, together with the 
contact pieces, the system of movable con- 
tacts, which is suspended on a lever from a 
point on the line of gravity. The switching 
is done in parallel vertical planes, there being 
a double break on each pole. Only the 
current-carrying parts and their holders are 
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inside the oil tanks, thus keeping the dimen- 
sions of the latter down to the lowest limit. 

The stationary contacts are insulated from 
the frame through heavy porcelain insulators, 
and are further protected by insulating 
tubes slipped over the shanks inside the 


| VAM ANY 
NY ү AAA 
My M VAIN \\\\\ \\\ 


n 


N 


QN 
|| 


15,000-VOLT, HicH-TENSION, THREE-PHASE PANEL. 
Genera Electric Co., Ltd. 


insulators. ‘The contacts proper, up to 200 
amperes, consist of bend-over copper clips, 
and of laminated brushes above 200 amperes. 
Arcing pieces are provided, which take all 
the wear and are easily exchangeable. The 
upper part of the porcelain insulators is 
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recessed and accommodates the cable ter- 
minals, which are secured by a special nut 
to the shanks. The insulation of the cables 
themselves reaches into the recesses, and 
the whole connection can be sealed by filling 
in the recesses with cable compound, or by 
special soft rubber plugs and fastening 
clamps. Sincethe lower part of the insulator 
dips into oil, a thorough insulation of the 
contacts from the frame is achieved, leaving 
no current-carrying metal parts bare. Each 
insulator is cemented into a strong bush, 
which is screwed to the frame, thus making 
each insulator, and all the metal parts it 
carries, easily exchangeable without dis- 
turbing the switch. 


AUXILIARY TRANSFORMER FOR H.T. SWITCHES. 


The system of movable contacts consists 
of three contact pieces and three carrying 
rods, which are connected above the 
frame by a bridge. In the rz,ooo-volt 
switch the contact pieces are insulated from 
the rod by strong porcelain insulators. On 
the upper end, the rods are insulated from 
the cast-iron bridge by ebonite bushes, and 
furthermore, the whole length of the rods 15 
covered with heavy insulating tube, which 
forms additional insulation from the frame. 
This insulating tube terminates in a recess 
of the lower insulator, which is filled in with 
insulating compound. The oil box fastens 
on to the lower side of the frame, and is lined 
with specially-treated wood. Between the 
poles heavy barriers of treated wood are 
introduced, making it impossible for an arc 
to extend from pole to pole. 
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The switches are made for 15,000 volts 
(Type XV.) and зооо volts (Type III.), and 
each up to 200 and 400 amperes respec- 
tively. Тһе 15,000-volt switch can Бе 
furnished with automatic features, z.e., with 
release coil and closing coil for remote con- 
trol, or with release coil only. The circuit 
of the release coil is closed by overload or 
reverse current relays, or by means of a push 
button on the panel. 

Our first illustration shows one of the 
15,000-volt, three-phase, automatic oil 
switches, complete with panel. The second 
is of the auxiliary current transformer 
of the automatic release. 
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Gas Engines and Suction 
Gas Producers. 


Acme Engine Co., Ltd., Shettleston, 
Glasgow. 


HE Acme gas engine exhibits some 
special features. One is the efficient 
manner in which all parts are water-cooled. 
The exhaust valve has received special atten- 
tion, and works in a gun-metal water-cooled 
sleeve, and all the valves are designed so 
as to run for a maximum period without 
cleaning and examination. When cleaning 
is necessary, by removing two plugs the 
whole of the combustion chamber is ex- 
posed and the valves can be taken out. 
This operation does not involve the breaking 
of any joints, as the plugs have ground-in 
faces. In fact, all the joints on the engine 
are ground up metal to metal, no packing 
being used. The bearings are of ample 
size ‘and adjustable for wear. All engines 
above 8h.p. are fitted with a continuous 
lubricator for the crank pin which can be 
filled while the engine is running. 

A feature of the Acme engine is its 
economy, and at a test of one of two 
50b.h.p. engines taken by the Glasgow 
Corporation gas manager, the consumption 
per b.h.p. hour at full load was I4 Cubic ft. 
with gas at 620 B.T.U. These engines are 
installed at the new Provan Gasworks for 
driving two centrifugal pumps. 

Magneto ignition with variable timing 
gear 1s fitted for producer gas, and engines 
above rI4b.h.p. have an outer bearing and 
thus the fly-wheel and pull of the belt are 
supported between two bearings. The 
cylinder and bed are cast in one piece, 
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making the engine rigid and well able to 
stand the shocks of explosion. Balance 
weights are fixed to the crank webs, which 
is preferable to placing extra metal on the 
Hy-wheel rim. 

These engines are adaptable for all power 
purposes, and many are in use for electric 
lighting purposes, the dynamos being either 
belt-driven or direct-coupled to the engine. 
They are specially suitable for Colonial use, 
being easily understood by 


inexperienced persons and 
giving little trouble. The 


engines are built in the hort- 
zontal type up to r7ob.h.p., 
and can be arranged to work 
with either illuminating gas 
or producer gas. 

above the 


For engines 
power mentioned and even 
as low as 1oob.h.p. the Acme 
Company recommend their 


vertical engine. ‘This engine 
embodies all the features of 
the horizontal engine which 
make for economy and reh- 
ability. Each crank has 
coupled thereto two  single- 


acting pistons in tandem, 
and so each crank obtains 


an impulse each revolution. 
With the two cranks set at 
r8odeg. two impulses per 
revolution are obtained, thus 
ensuring steadiness of run- 
ning. By a patented device 
the governor regulates the 
force of each explosion to suit 
the load instead of cutting out 
explosions. 

By arranging the cylinders 


STARTING FAM 


vertical and in tandem a 
constant thrust 1s obtained 
on the crank pin, so that 


the wear in the brasses is 

taken up automatically and the engine can- 
not knock. The stroke is kept short to 
admit of high speeds and yet keep the 
piston speed down to practicable limits. 
The top and bottom pistons can be with- 
drawn without dismantling the engine, and 
the crank removed from the crank-case 
simply by uncoupling the connecting rod. 
Ring lubrication is employed for the bear- 
ings. All valves, cams, levers, valve covers, 
pistons, &c., are made duplicate and inter- 
changeable. In the 220b.h.p. engine the 
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parts are about the same weight as in the 
sob.h.p. horizontal engine, so that no un- 
wieldy weights have to be encountered when 
cleaning and adjusting. 

To suit the variations in load the governor 
alters the magnitude of the impulse, at the 


same time keeping the compression constant. 


The valves work in gun-metal water-cooled 
sleeves, and have their seats on the main 
casting. The cooling water is circulated by 


SICHT COCK: 
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a small centrifugal pump, and each separate 
jacket has a cock to regulate the temperature 
at which it works. In no case does the 
water pass through joints, but each part has 
a separate circulation. No intricate valve 
gear 18 employed, as one cam operates the 
top and bottom valves through steel levers, 
Thus for each line of cylinders there are 
only the four cams—namely, exhaust, admis- 
sion, governing, and ignition, each operating 
the corresponding valves on the top and 
bottom cylinders. 
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Starting is by compressed air, two of the 
cylinders being converted into air motors, 
and when the other cylinders commence to 
fire the air is shut off and the starting 
cylinders thrown into gear. 

The weight is low, remarkably less than of 
horizontal engines of the same power. The 
space occupied is small compared to all other 
types ; for instance, a 20ob.h.p. to 225b.h.p. 
engine only requires 5ft. x 8ft. on which to sit. 


Plants Can Be SurPLiED ToWonk WiTH 
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This engine can also be built with three 
lines of cylinders coupled to a three-throw 
crank at 120deg. and, giving as it does three 
impulses per revolution, is an ideal engine 


for electric work, At present the makers 
are m à position to accept orders for 
these engines up to 8oob.h.p. with pro- 
ducer gas. 

It 15 interesting to note that the Acme 
Engine Company are building two sets of the 
above engines combined with centrifugal 
pumps, each of 2ooh.p, for the Cardiff 
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Corporation. Amongst other orders on 
hand are two sets of engines and suction 
plants, each of 150b.h.p., for the Nobels 
Explosive Co., Ltd. 

The Acme suction gas producer 15 
extremely simple to work, and can be 
understood by an ordinary workman in two 
or three hours. The only attention required 
when working is to add fuel every two to 
four hours according to the load on the 


engine. Several improve- 
ments in details consider- 


ably aid the efficiency, and 


with a combined plant of 
engine and producer the 
consumption of coal per 


bh.p. hour at full working 
load is about .8lb. The 
fiel generally used 15 an- 
thracite, but plants can also 
be supplied for using coke, 


lignite, and charcoal. ‘The 
total consumption of water 
in the plant is from 2gals. 
to 3gals. per b.h.p. hour. 
Advantages over other forms 
of motive power are the 
absence of smoke, smell, 
chimney, noise, boiler and 
gas-holder, and the small 


space required ; no special 
foundations ог building ; 
simple design ; small repair 
bill; and very few ashes to 
remove. 

The governor on the en- 
gine regulates the quantity 
of coal consumed in pro- 
portion to work done, and 
the plant adapts itself to 
all loads, without attention. 
The whole apparatus works 


at less than atmospheric 
pressure, so that if there 
were a leak then air 


would enter the plant, but no gas would 
escape. 

Krom actual experience of a 25b.h.p. 
Acme gas engine and suction gas plant, the 
cost, with coal at 20s. per ton, per month, 
including attendance, is £r r4s. 6d. The 
steam engine which this gas engine replaced 
cost, with coal at бз. per ton, per month, 
including attendance, £8 тоз. 

This firm also make oil engines in nu- 
merous sizes for working with petroleum, 
petrol, benzine, or alcohol. 
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Condensation Water Puri- 
fier and Grease Eliminator. 


The Paterson Engineering Co., Ltd., 
London. 


т is impossible to remove all trace of oil 
from greasy condensation water by a 
system of filtration only, as the oil, having 
been vaporized by high-temperature steam, 
Is so thoroughly emulsified in the water as 
to be practically in a state of solution. 
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discharge slit which acts as a tumbling bay. 
This slit, being long and narrow, makes the 
level of the water in this compartment 
sensitive to variations in the amount passing 
through, and gives a measure of the quantity 
of water to be treated. A float in this 
chamber is connected by a flexible metallic 
cord with a pulley on the spindle running 
over two reagent tanks, one of which con- 
trols the supply of coagulant and the other 
the supply of make-up water or auxiliary 


GREASY CONDENSATION WATER MEASURING 


AND CORGULAMT SUPPLY "APPARATUS. 


AIR INJECTOR Me Bc. 


STEAM INLET 


In the Paterson Purifier as illustrated the 
oil is coagulated, and subsequently removed 
by filtration through wood fibre and quartz 
sand. The greasy water, entering by the 
inlet (Fig. 2), passes through a perforated 
baffle plate, which frees it from undue agita- 
tion, flows into the measuring tank of the 
chemical supply measuring apparatus, and 
from thence escapes through a narrow vertical 
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reagent. The level of reagent in these two 
tanks is kept constant by a ball cock. "The 
valves are arranged to rise and fall together, 
discharging just sufficient reagent to coagulate 
the oil. 

The. water and chemicals, after passing 
through the mixing box, fall into the settling 
tank, where the great bulk of the mechani- 
cally suspended oil floats on the surface in 
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_ the form ofa black sludge. 
The partly purified water 
passes through a strainer 
of wood-fibre and over- 
flows into the quartz sand 
filter, as indicated by the 
directional arrows. No 
wood-fibre filtering me- 
dium can ensure a per- 
fectly clear effluent at all 
times, as the impurities 
are simply held in me- 
chanical entanglement. 
To ensure the absolute 
removal of every particle 
of oil, these purifiers are 
fitted with a quartz-sand 
filter. The reaction of the 
coagulant has the effect of 
forming a very fine gelat- 
inous precipitate which 
fills up the interstices 
between the sand grains 
and forms an impervious 
barrier to the oily particles. 
The filtered water is drawn 
off by a large number of 
gun-metal strainers. This 
construction ensures a 
uniform rate of filtration 

throughout the whole 

bed and uniform cleans- 
ing when the water is 
reversed through the 
quartz sand during the 
cleansing process. The lat- 


5 


ter is assisted by agitation 


with compressed air from 
an air compressor fitted to 
the plant, as shown on Fig. т. 
The impurities after the 
washing process flow to the 
waste gutter and from thence 
through waste pipe to drain. 
An automatic outlet con- 
troller withholds the dis- 
charge when running ona 
light load, thus preventing 
the filter from being drained 
empty. 

The plant illustrated 15 
that installed at H.M. 
Dockyard, Pembroke. 
Others are installed at 
H.M. iDockyards, Gibral- 
tar, Chatham and Ports- 
mouth. 
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Modern Planing Machines. 
Bateman Machine Tool Co., Ltd., Leeds. 


jx remarkable development of machine 

tools during recent years is to be 
accounted for mainly by the tendency towards 
standardization of all engineering products, 
and again by the great progress made in 
tool steels. Starting with lathes, one after 
another all machine tools have been re- 
designed to suit these new conditions, so 


that the output from a machine tool of 


to-day 1s approximately double that of a 
similar machine of ten years ago. 

What many well-known firms have done 
for the lathe and other machine tools, the 
Bateman Machine Tool Co., Ltd., of Leeds, 
have done for the planing machine, and by 
devoting their attention exclusively to this 
machine have produced a tool that satisfies 
all the conditions now demanded by the use 
ot high-speed steels for obtaining an increased 
output. 

These machines operate at exceptionally 
high speeds both on the cutting and return 
strokes; at the same time, the 
mechanical arrangements are such 
that no more power is taken at 
the reversal than in older types of 
slow-running planers. The whole 
motion of these tools, even whilst 
running at their high speeds, is 
extremely smooth, the table revers- 
ing with a gliding motion quite 
free from shock or jar. 
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Our illustrations show two of the larger 
sizes, both of which are electrically driven, 
which indeed is the case with the majority 
of the large number which have been sup- 
plied to the leading ship-yards and engineer- 
ing works. In all these cases the electrical 
equipment is mounted on a housing attached 
to the planer frame, making the planer and 
its driver into one rigid unit. 

With a view to obtaining a variety of 
cutting speeds to suit the different metals to 
be worked, some have been mounted with 
two motors, as shown in Fig. r, one of which 
is of the variable-speed type. 

Many users, however, prefer to have the 
single motor, as in Fig. 2, combined with a 
mechanical change- speed gear for variable 
speed working, and very large numbers of the 
tools are now being built with this style of 
equipment. 

The works of the Bateman Company are 
essentially modern, electrical driving is used 
throughout, and the owners welcome publi- 
city by volunteering to show visitors round 
by appointment, 


LA 
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Fic. 2. 


* Argyll Motor Cars." 


“ Argyll Motors," Ltd., Alexandria, 
by Glasgow. 


Г our article last month dealing with this 

well-known type of motor-car, an error 
occurred in the title of the illustration. We 
reproduce the illustration herewith, and 
would ask readers to kindly note that the 
car is rated at from to-12h.p. and not 
20-25h.p. as previously stated. The manu- 
facturers of the “ Argyll” cars, as a matter of 
fact, do not supply any cars of the larger 
horse-power. 


" ARGYLL " PETROL CAR, IO-I2 H.P. 


BATEMAN HIGH-SPEED PLANER WITH 1-Моток DRIVE. 


Simplex Conduits. 


Dl the July issue of THE ELECTRICAL 
MAGAZINE some particulars were given 
of the application of simplex conduits for 
motor wiring. The illustration 
herewith shows the fittings re- 
quired at the outlet of the cables 
to the motor. The bend fitted 
with lugs is screwed to the floor, 
thus serving as support for the 
vertical length of conduit; the 
outlet is fitted with a bell mouth 
preventing abrasion of the con- 
ductors, and permitting of metallic 
protection of the leads right up to 
the motor terminals. Unfortu- 
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the 
article we reproduced 


nately in July 
in mistake another 
illustration instead 
of the one herewith. 
We regret this error, 
which doubtless owes 
its presence to the 
large pressure of work 
entailed inthe produc- 
tion of our great In- 
ternational Number. 


NOCACHE S 


Any of the firms mentioned below will for- 
ward the literature reviewed under this heading 
on receipt of a post-card request for same. 


Siemens’ Woolwich Works. — SIEMENS 
BROTHERS & Co., LTD., send us an attractive 
book descriptive of their old-established works 
at Woolwich. Pioneers of the electrical in- 
dustry, Messrs. Siemens have constantly held 
their place in the van of progress. The Wool- 
wich Works date from 1864, and for forty years 
were sufficient to serve as manufacturing centre 
for the Siemens world-renowned productions. 
The development of business necessitated the 
acquisition of much more space than the fifteen 
acres at Woolwich afforded, and in 1904-1905 
the dynamo and motor branch was transferred 
to new engineering works at Stafford. The 
book before us, entitled ** Woolwich Works,” 
pamphlet No. 201, is replete with high grade 
illustrations, and is in every way an excellent 
production. The literary contents form a most 
useful and interesting treatise on the manufac- 
ture of electric power, telegraph and telephone 
cables of several types; the treatment of 
rubber, gutta percha, and paper, as insulators ; 
the preparation and stranding of wires, and the 
armouring and protection of cables, are all 
dealt with fully, stage by stage. The other 
phases of manufacture, comprising instruments, 
primary batteries, &c., are also described, and, 
in short, the whole provides a fund of informa- 
tion most valuable to buyer and to student. 

Polyphase Induction Motors. —MATHER 
& PLATT, LTD. Manchester, have just issued 
a third edition of their circular on polyphase 
motors. This combines a description of the 
machines, with tabulations of frames, ratings, 
dimensions, and weights, all of which are set forth 
clearly and well backed up with good illustrations. 


Arc Lamp Attendance, — THE UNION 
ELECTRIC Co, LTD., write us that their ex- 
perience prompts them to issue some simple 
instructions for the maintenance of arc lamps. 
They forward us a printed card, of convenient 
size, setting forth in the form of ‘ Don'ts” 
advice to the arc lamp user which are sure 
to be most useful. 


Mechanical Stokers.— BABCOCK & WILCOX, 
LTD., London, recently forwarded us a copy of 
a publication describing their Patent Mechanical 
Chain Grate Stokers. The book is well put 
together, and contains a collection of most 
useful test data of several installations under 
actual working conditions. 

House Service Fuse Boards.—A. REY- 
ROLLE AND CO, LTD., Hebburn-on-Tyne.— 
Price list giving illustrations and dimensions of 


a line of house service fuse boards as manu-. 


factured by this firm. 
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Arc Lamps and Projectors.—CROMPTON 
& Co., LTD., Salisbury House, London Wall, 
London, E.C., have sent us three new publica- 
tions dealing with arc lighting. Open type 
lamps, enclosed type lamps, and projectors, are 
each dealt with in a separate well-illustrated 
booklet of convenient size. The clear descrip- 
tions and numerous illustrations of the lamps, 
their parts and accessories, provide a full store 
of useful information. Prices also are included. 
No one interested in electric lighting work can 
afford to be without these excellent trade 
publications. | 


Technical Thermometry. — THE САМ- 


BRIDGE SCIENTIFIC INSTRUMENT CO. LTD., 


under this title have published a comprehensive 
catalogue and price list (No. 39). Full par- 
ticulars of the principles of operation and use 
of electrical resistance and thermo-electric 
thermometers, pyrometers, temperature re- 
corders, &c., are given. So thoroughly has the 
list been compiled and the illustrations and 
descriptions are so complete as to constitute 
this trade catalogue quite a work of reference 
in this class of scientific apparatus. 

High Tension Oil Switches.—THE GENE- 
RAL ELECTRIC CO. LTD., 11, Queen Victoria 
Street, London, E.C., have recently introduced 
a new line of high-tension oil-immersed switch 
gear, a full description of which is given in 
their pamphlet No. X1123. 

Electric Light Accessories. — THE 
GENERAL ELECTRIC Co., LTD. The July 
“ Progress Sheet" gives particulars and prices 
of water-tight conduit fittings, and notices of 
price-reductions in electric fans and instruments. 

A Historg.— THE GENERAL ELECTRIC CO., 
LTD., have also forwarded us another of their 
publications which deserves especial mention. 
It is an extremely well produced art booklet of 
some fifty pages, entitled “The History of a 
Great Electrical Undertaking.” Herein is pre- 
sented, with all the skill of the modern printer 
and engraver, interesting details of the com- 
pany's well-known works at Witton, Manchester, 
Birmingham and London, and their products. 

Alternators.—SIEMENS BROS. AND Co, 
LTD.—An exceptionally well-got-up pamphlet 
(Y.M. 14) describing and illustrating the 
direct-coupled alternator productions of this 
firm. Full details of construction and tabulations 
of ratings and general dimensions are included. 


Supply Meters.—SIEMENS Bros. & Co, 
Lrp. А list of the more important types of 
Siemens-Schuckert meters suitable for use in 
this country. Each type is accompanied by a 
short specification, together with the weights. 
Meter transformers are also shown and dimen- 
sion sketches are given separately at the end. 
In addition to the ordinary meters listed, the 
Company state that they are prepared to quote 
on application for double tariffmeters, watt-hour 
meters with maximum demand indicators, double 
tariff counters, battery meters, and traction 
meters. 
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Trade Notices. 

Change of Address.—j. G. WHITE & CoO., 
LTD., announce that they have extended their 
present offices by taking a lease of the new 
building recently erected by the Skinners Com- 
pany in Cloak Lane, and that on and after 
July 23rd, 1906, their registered address and 
the public entrance to the offices will be 9, 
Cloak Lane, Cannon Street, London, E.C. 

Change of Address.—THE UNION ELEC- 
TRIC Co., LTD., advise us that, in consequence 
of increased business, they have found it 
necessary to remove, and that from July 23rd, 
1906, their new address will be Park Street, 
Southwark, London, S.E. It seems that 
the new premises are nearly four times as 
large as the old place, and in addition to 
extensive storage facilities afford space for 
manufacturing, repairing, and testing shops. 
The firm have been at particular pains to make 
their new whereabouts known, supplementing 
the printed notice of removal with a lengthy list 
of cab fares, distances, and easiest means of 
approach to their new headquarters from various 
centres of the metropolis. 


“ 'Bennis"' Stokers.—ED. BENNIS & Co., 
LTD. the manufacturers of the well-known 
automatic stokers and smoke prevention 
devices, made an excellent show at the Health 
Exhibition, held in Bristol last month in con- 
nection with the Congress of the Royal Sanitary 
Institute. The exhibit comprised examples of 
the * Bennis and Miller-Bennett” chain-grate 
stoker, the “ Bennis" mechanical stoker and 
compressed air furnace, and the “ Bennis” new 
patent coking stoker. All these types have 
been very widely adopted, and combine high 
fuel economies with convenience of handling 
and smokeless: operation. 


Interpolar Motors. — THE PHGNIX 
DYNAMO MANUFACTURING Co., LTD., writing 
us with reference to the article published in 
THE ELECTRICAL MAGAZINE last month 
dealing with their motors, state of themselves : 
“This company was not among the first, but 
was fhe first to re-introduce auxiliary poles." 
They further claim-to be the originators of 
interpole machines especially designed for 
getting greater output per weight of material, 
and did not introduce this device to make a 
poor machine better. : 


Oerlikon Contracts. — The following 
particulars are of some of the more interesting 
installations which are at present being carried 
out by the Maschinenfabrik Oerlikon. 

The Valle-Maggia Railway, between Locarno 
and Bignasco, is being equipped with single- 
phase motors of 4oh.p. output, and with Oerlikon 
patented current collectors for the motor 
carriages. The trolley circuit voltage is to be 
5000 volts, which is—together with the Seebach- 
Wettingen line, also built by the Maschinen- 
fabrik Oerlikon, and working at a pressure of 
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5000 volts—the highest trolley pressure up to 
now authorized by the Swiss Federal Railway 
authorities. 


The 50,000-volt power transmission system 
for the City of Seville is also of interest. The 
line is 80 miles long. and has to transmit a 
current of three 1500h.p. hydro-electric units 
ofrunning at a speed of 400r.p.m., giving acurrent 
40 cycles and 5009 volts. Three single-phase 
static transformers of 6ook.v.a. output are at 
present coupled to each end of the line, a 
seventh being ordered as a spare. 


The installation of the Société de l'Industrie 
Electrique de la Valnering, Terni, will ultimately 
dispose of a power of то,оооһ.р. Тһе five 
generators ordered are of the Oerlikon three- 


phase revolving  field-type of  19ook.v.a. 
output, 4150 volts, 42 cycles. Five three-phase 
static transformers of 1900k.v.a. capacity 


step up the pressure to 30,000 volts. 65ok.v.a. 
single-phase transformers of a ratio of 30,000/ 
550 volts connected up in mesh, step down the 
pressure to 550 volts. 


This well-known firm has also received orders 
for the equipment of the Electric Railway from 
Zug-Zugerberg, and for the installation of the 
Electricity Works of the City of Sion. 


Errata.—In our last issue when describing 
the Preston Refuse Destructor as put down by 
Meldrum Bros., Ltd., the daily output of the 
station was given on page 59 as 3000 units ; 
this should have vead 5245 units. Also on 
page 151, for the illustration title, ‘‘ Signal De- 
vice for Ships’ Engine Rooms,” read “ Indicator 
for Ships’ Signal Lamps” ; and on page 152, 
for the illustration title * Three-light Swinging 
Lantern for use on Shipboard,” read “ Three- 
light Cargo Lantern for use on Shipboard.” 

We regret these errors, which doubtless were 
due to the great pressure of work entailed in 
the production of our large International 
Number. 


Personal. 


As a result of the entrance scholarship 
examination held at Faraday House on July 
18th, 19th, and 2oth, the following awards have 
been made :—A Faraday scholarship of eighty 
guineas a year tenable for two years to Arthur 
L. Ballard, Duneved College, Launceston; an 
exhibition of twenty guineas a year tenable for 
two years to N. J. Cook, Allhallows School, 
Honiton. 


Mr. H. W. TURNER, late Engineer-in-Charge 
and Superintendent of the Winding and Insu- 
lation Department in the Westinghouse Works, 
Manchester, has associated himself with Mr. 
H. M. Hobart, Consulting Engineer, of Oswal- 
destre House, Norfolk Street, Strand, and 
will be engaged in advising with regard to 
manufacturing methods, machinery and shop 
organization of works manufacturing dynamo- 
electric machinery. | 
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You should carefully study this Section, as it will save you much valuable 


time. It is the key to the World’s Monthly Electric Progress. 


article indexed,’ for a small fee. 
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Design, Construction, and Application 
of Large Gas Engines in Europe— IX. 
Rational Methods of Gas-engine Power- 


iug. 

Renarkable Efficiencies in Small En- 
gines using Superheated Steam. 

Engine Economy as Affected by Unequal 
Cut-off. 

Creplet Winding for Mines. 

Burning Low-Grade Fuel. James F. 
Hobart. 

Rational Methods of Gas-Engine Power- 
ing. Sanford A. Moss. 


Paper. 
Gas Engines as applied 
Driving. —M'ter., 1.E.E. 


Traction. 


The Simplon Tunnel Electric Locomo- 
tives. B. F. Hirschauer. 

Raymond Phillips System of Automatic 
'Irain Control. 

Progress of the Electrification of the New 
York Central Railroad Terminal. 
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New Method of Assorting Incandescent Elec. Wlad., 
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Elec. Rev., N.Y., 
14/7/06. 
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Central Station Practice. 


Articles. 


Bishop Creek, Cal., Hydro-Electric Power 
Plant. J. D. Galloway. 

Test of a 5,000-k. w. Curtis Steam Turbine. 

The Electrical Plant of the Canadian 
Niagara Power Company. H.W. Buck. 

The Hydroelectric Plant of the Baker 
Light and Power Company, Baker City, 
Or. 

Motor Loads in Small Towns. 
S. Knowlton. 

Inaccurate Meters (Legal). 


Howard 


Spier Falls Power-House. C. J. Hop- 
kins. 
Balancers. J. W, Shuster. 


Organisation and Conduct of a New Busi- 
ness Department suitable for Central 
Stations in Cities of 50,000 population 
and under. M. S. Seelman. 


Papers. 

Some Experiences with Lightning and 
Static Strains on а 33,000-volt Trans- 
mission System. Farley Osgood. 

Methods of Testing Protective Appara- 
tus. E. E. F. Creighton. 

Protective Apparatus for lightning and 
Static Strains. H. G. Wirt. 

The Self-Synchronizing of Alternators. 
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Lighting and Heating. 
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The Lighting of Large Public Rooms. 


Elec. Wid., 
July, [o6. 


Lamps according to age. 
Sharp. 
The Lesson of a Small Central Station. 


Clayton H. 
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Elec. Wld., 


July, [o6. 


Telegraphy and Telephony. 


Articles. 


Transformer Efficiency of Telephonic Elec. Wld., 


Induction Coils, as Related to Long 
Distance Transmission. D. MacL. 
Therrell. 

Some Ideas of Telephone Currents. 
G. W. Wilder. 


30/6/06. 


Sound Waves, 


July, [o6. 


Design and Manufacturing. 


Articles. 

The Estimation of the Temperature Rise 
of Armatures. А. Press. 

Repairing Dynamo-electric Machinery. 

Oiling Systems for Electric Engines. 
W. 
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30/6/06. 
Power, July, [o6. 
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Wakeman. July, [об. 

Impregnating Field and Armature Wind- Elec. Wld., 
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Standardization of Electrical Catalogues. Elec. Times, 
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Comparison of Two- and Three-Phase Amer, I.E.E., 
Motors. Bradley McCormick. June, [06. 

Heat Tests on Alternators. Sebastiaan Amer. I.E.E., 
Senstius. June, [o6. 

Direct-Current Motor Design as Influ- Amer. I. E. E., 
enced by the Use of the Inter-Pole. June, [o6. 

C. H. Bedell. 
Electro-Chemistry. 

Articles. 

German Bunsen Society—Report of Elec. Chem, & Met. 
Dresden Meeting. Н. Dannee, Ind., N.Y., 
(Symposium on Fixation of Atmos- July, [об, 
pheric Nitrogen.) 

An Electric Furnace for Heating Cruci- Elec, Chem. & Met. 
bles. Oliver P. Watts. Ind., N.Y., 

July, 106. 

Electric Smelting of Iron Ore. E. Elec. Chem. & Met. 

Haanel. Ind., N.Y., 
. July, [o6. 

The Linesof Currentin Storage Batteries. Elec. Chem. б Met. 

M. U. Schoop. Ind., N.Y. 
July, [o6. 
Students. 

Articles. 

The Circle Diagram of the Single-Phase Elec. Wid., 
Induction Motor. A. S. McAllister. 30/6/06. 

Measurement of Feeble High-Frequency Elec. Wld., 
Currents. Bela Gati. 0/6/06. 

The Resistivity Temperature-Coefficient Elec. Wid., 
of Copper. Dr. A. E. Kennelly. 30/6/06. 


The Armstrong College, Newcastle-on- 
Tyne. 

Engineering Experiment Station at the 
University of Illinois. 

Measurement of Alternating Currents 
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Phys. Zeits., 1/7/06 


The JI0OOO0-Mile Tour 


in Great Britain 


of Kindred Electrical Institutions. 
DY 


A Personal Narrative by Theo. 


F'eilden. 


98% 


Full details of objects of electrical interest inspected on the Tour were given in the July 
(International) Number, and references to the pages on which they appear are made in 
the following account, the letters I.N. indicating the issue in question. 


E .British electrical en- 
gineers have received 
so plentifüly at the 
hands of both our 
Continental and Ame- 
rican confréres that the 
time was ripe for some 
reciprocal action on 
our part which should 
balance up the hospit- 
able -account opened 

and the electrical 
In the round of 
entertainments in London and by the 
circular tour through the chief provincial 
towns arranged for the delectation of our 
guests, we can, I think, be said to have dis- 
charged our indebtedness to those who 
spared neither expense nor personal effort to 
do us honour when they so loyally acted as 
our hosts. This visit of kindred electrical 
institutions, recently so happily terminated, 
has proved a fitting climax to a series of 
international acts of courtesy which will, I 
trust, prove but the first of many more 
equally as cordial on the social side and not 
one whit the less spontaneous in the objects 
for good prompting them. 

For my own part, I looked forward to the 
visit with feelings akin to those of long- 
parted friends anticipating the hearty hand- 
shake and words of greeting so long denied 
them, and which they have often wished 
to enjoy. The Institution visits to Italy and 
America formed friendships for me which 
I shall always prize, and although I knew by 
the preliminary announcements that many 
engineers whom I hold in high esteem 
would not be with the party, many familiar 
namés figured in the lists assuring me of 


ourselves 


between 
engineers of other nations. 


pleasant reunions in store. I was not 
disappointed. As I stood at ro o'clock on 
the morning of Saturday, June 23rd—the 
first official day of the visit—on the steps 
of the Hotel Cecil looking from the Central 
Committee Rooms engaged by the Institu- 
tion during the stay in London of the visitors, 
I observed first among my old friends of the 
American tour Mr. J. W. Lieb, jun., past- 
President of the American Institute, who 
came up and greeted me, followed by Mr. 
R. W. Pope, the ubiquitous secretary of the 
American body, who renewed with his 
characteristic dry humour our long acquaint- 
ance during the rush from New York to 
St. Louis and back two years ago. He had 
not forgotten the American Tour issue of the 
Magazine, nor indeed had many Americans 
to whom I was subsequently introduced, and 
took occasion to congratulate me in person 
on its thoroughness and style; at the same 
time decorating me with the American badge 
with a smiling reminder that I belonged as 
much to his party as to the British by 
virtue of my membership. Mr. Pope was 
a good friend to me on the St. Louis trip, 
and I think this a fitting opportunity to pay 
my humble tribute to a man who seems to 
turn every moment to account and yet finds 
time to make promises which he invariably 
keeps. The group of portraits of American 
electrical engineers which we presented with 
our last issue were voluntarily got together 
for me by Mr. Pope, I know at considerable 
personal inconvenience, and this fact makes 
me the more appreciative of his kindly 
nature, marked as it is by that keen business 
insight so pronounced in Americans. 

The foregoing somewhat personal para- 
graph brings me to a few words of explanation 
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regarding the character of the following 
account of the tour proceedings. The 
regular reports of all the weekly electrical 
journals have been published, and each has 
in its own way touched principally upon the 
chief points of technical interest brought 
specially to the notice of the visitors. The 
essentially personal element was not unduly 
emphasized ; indeed, I might almost say it 
was practically overlooked. This obvious 
oversight I am anxious to repair in what 
immediately follows, especially as I took note 
of many little incidents during the visit 
which will bear putting on record. The 
purely technical interest of the tour was 
done full justice to by us in our last issue, so 
it will be irrelevant to reintroduce it into 
this, the more personal narrative of the 
proceedings. 


In London. 


The Institution arrangements naturally 
provided for a protracted stay in London to 
enable the visitors to inspect many of the 
large power houses, omitted from the pro- 
gramme, and spend some little time in 
making a few business calls. Three days 
was certainly not an extravagance of time 
to devote to the metropolis, but the provincial 
towns were allotted hours by comparison, 
as subsequent events fully proved. I do 
not suppose for a moment that those of 
our visitors intent on business as well as 
pleasure in London sandwiched much of 
the former between the generous layers of 
the latter provided by the feast of enter- 
tainment during the opening days of the 
proceedings. Many I know spoke of their 
intention to “ао” London on their return 
from the provinces, and this in itself 
confirms my view. 

The arrangements at the Central Com- 
mittee Rooms promised well for the tour. 
Everything seemed in systematic order, 
regulated as by clockwork. Each member 
as he entered and gave his name was pre- 
sented with two bulky envelopes suitably 
inscribed and which I found to contain 


details necessary for the fortnight to come, - 


tickets, labels—with a leather holder to 
contain same—the programme—a neat bro- 
chure in English and French—and last but 
not least the London guide book describing 
the works and power houses to be visited. 
We also received each the Institution badge, 
a tastefully executed little brooch to fasten 
on the lapel of the coat. The design of 
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this was very appropriate. The words 
“Institution of Electrical Engineers” were 
in gold on white enamel around the brooch 
in the shape of a horse-shoe; underneath, 
“Great Britain, 1906,” similarly, in white 
and gold. In the centre, on a gold ground, 
the national emblems, the rose, shamrock, 
and thistle, in red and green enamel. 

After a short stay at the Cecil I hurried 
back to 4, Southampton Row to complete my 
arrangements for the publication of the 
first edition of the International Number, 
which I regret to say took me through 
Sunday. On Monday prompt at r p.m. 
I was back at the Cecil for the visit to the 
National Physical Laboratory at Teddington. 
We left the Embankment by motor omnibus 
for Waterloo, entrained at 1.50, and at 2.30 
were at Bushy House. Just before starting 
I ran against another old friend, Dr. Clayton 
H. Sharp, of New York, who seemed right 
glad to see me. He was on the American 
tour throughout, and I spent many pleasant 
hours in his entertaining company. I made 
myself known also to another very interesting 
American, Mr. J. H. Siegfried, and with Mr. 
Lieb and one or two others our compartment 
contained a very happy little party to 
‘Teddington. At this stage I was pleased to 
find, as it was a compliment to my judgement, 
that a number of the party “from the other 
side” had accepted my suggestion and booked 
their passages with my favourite line, the 
White Star. I shall not readily forget the 
comfort of my journey to and from the States 
the year before last on the “ Republic” and 
“ Baltic” respectively, nor the courtesy I 
received at the hands of the officials. 


At Bushy House. 


I confess I envy the Principal his resi- 
dence. It is situated in the midst of 
spacious grounds, with superb stretches of 
greensward, and beautifully wooded. A fine 
tennis court at the back gave me visions of 
scientists at play. With this little digression 
I pass to more serious matters. I may say 
that, apart from the altogether excellent 
speech of our Minister for War, the Rt. Hon. 
R. B. Haldane, the visit to the National 
Physical Laboratory on Monday, June 25th, 
must, I think, be catalogued as somewhat of 
a disappointment, at least to the bulk of the 
foreign visitors. Engineers from countries 
in which physical research has long been 
conducted under the ægis of the State must 
have been not a little surprised to find the 
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scientists of Great Britain but just opening 
extension buildings to an institution which 
was a starveling at birth and has sadly lacked 
sustenance since. The irony of the situa- 
tion was intensified by the fact that the new 
buildings contained not a single item of 
their electrical equipment. I am not casting 
aspersions on the zeal and energies of the 
Director of the Laboratory, Dr. R. T. 
Glazebrook, F.R.S., our President-elect, but 
I do feel, and strongly, that we have been 
sadly behind our neighbours in the establish- 
ment of a National Standardizing Institution, 
and in the case in question, at any rate, that we 
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powerful speech, which, however, needed to 
be heard to be fully appreciated. I know few 
men who so personify the idea of that bull- 
dog tenacity which is universally associated 
with all that is really British. His eloquence 
kept his audience spell-bound, and with a 
highly technical gathering, that 1s saying a 
great deal for one who ostensibly is daily 
concerned in political rather than scientific 
matters. 

As is usual in connection with most good 
works in our country, private enterprise plays 
a large part in their successful consummation, 
and I am glad to note that after the ceremony 


OPENING OF THE New BUILDINGS OF THE NATIONAL PHYSICAL LABORATORY 
BY THE RIGHT Hon. R. B. HALDANE, M.P. 


might well have found a more reasonable ex- 
сизе for taking our visitors ez masse to Bushy 
House. However, Mr. Haldane proved an 
excellent ** shunt," if I may be allowed the 
expression, and succeeded in diverting one's 
thoughts from the barren state of the build- 
ings he had come down to open, to the chief 
reasons for their existence, Some further 
compensation was also provided by the fact 
that the Government is contributing double 
the sum expected towards the continuance 
of the valuable work already done by the 
Director and his staff. The Secretary for 
War gave strong indications of his great 
capacity for and ample sympathy with, 
scientific research and application in а 


of opening the new buildings Sir John 
Brunner most generously placed the sum of 
X,5ooo at the disposal of the committee 
toward the completion and equipment of the 
additional buildings for Engineering, Metro- 
logy,and Metallurgy now in course of erection. 

The audience at Teddington was probably 
one of the most distinguished for its size 
connected with the whole tour. Not only 
did that grand old man of science, Lord 
Kelvin, honour the proceedings with his 
presence, but there were also a considerable 
number of the other leading men of the 
scientific, engineering, and commercial world 
in evidence, among them being Lord 
Rayleigh, who presided, Sir William White, 
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Sir John Brunner, Sir John Wolfe Barry, 
Sir Joseph Lawrence, M.P., Lord Blyths- 
wood, Mr. John Gavey, Mr. R. Kaye Gray, 
Mr. К. A. Hadfield (President of the 
Iron and Steel Institute), etc. І much 
regretted to hear that my old friend, 
Sir William Preece, was absent through 
illness. Sir William was, I understand, 
himself much disappointed at his inability 
to attend. The excellent photographs were 
taken by С. T. Jones & Co., Kingston-on- 
Thames. | 


A Brilliant Gathering. 

The banquet given by the Institution to 
our guests from over seas on Monday evening, 
at which covers for close upon 5oo were laid, 
was brilliant in the extreme. І have 
attended many such functions which have 
been conspicuously successful in the pro- 
motion of good feeling among those present, 
but I do not recollect any similar occasion 
on which I was stirred to greater depths 
than on the night of the banquet to the 
kindred electrical institutions. The tasteful 
decorations on the pretty array of tables, 
the bright dresses of the ladies, and the 
gathering of eminent electrical men from 
many countries, each. and all contributed 
to stamp ‘the scene ineffaceably upon my 
memory. It was indeed an international 
reunion, and, as subsequent events proved, 
the one and only occasion during our 
dispensation of hospitality. on which the 
meeting was fully representative of the 
countries from which the visitors were 
drawn. This may, I think, be also said 
of the London programme in general. 
Whether the circular tour was regarded 
as unattractive or too tedious I do not 
know, but I certainly noticed that many of 
our visitors who were conspicuous at the 
London functions failed to put in an appear- 
ance when the party left Euston. Similarly, 
а considerable number of eminent British 
eléctrica] men who were among the groups 
doing the rounds of the metropolis did not 
figure on the tour at all. 


The Banquet Speeches. 

After-dinner speeches are often voted 
monotonous and not infrequently unneces- 
sary, but at so’ cosmopolitan a function the 
most bored epicure could not but give 
full allowance to those entrusted. with the 
task of paying tribute to the greatness of 
the occasion.. The spirit of the age was 
clearly reflected in the toast “The Rulers 


. honoured was unmistakable. 


Wheeler 
Electrical Engineers of America), and Signor 
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of the Countries represented by our visitors,” 
and the hearty goodwill with which it was 
I felt myself, 
when the assembly rose to its feet in response 
to the thrilling sentiment expressed in the 
toast, that the day of international peace 
was within reasonable distance, and that 
engineers, not politicians, would dispel the 
war clouds, for which in great measure 
they also are responsible, and confer this 
much-needed benison upon mankind. Our 
President, Mr. John Gavey, C.B., in giving 
“The Visitors,” immediately afterwards put 
into words what many felt in their hearts, 
“thåt amongst electrical engineers differences 
due to nationality and religion disappear, and 
that their work was internationalin character 
as well as local.” Mr. Gavey, with his charat- 
teristic forethought, also reminded us of the 
many pleasurable visits, official and otherwise, 
which most of those present had paid to 
the countries of our distinguished guests, 
and hoped the hospitality so regally extended 
to us would be reciprocated to the full in 
this country. He greatly pleased the com- 
pany by speaking first in French and after- 
wards in English. In reply, Prof. J. L. Farny 
(Switzerland), M. Hospitalier (France), 
Prof. Dr. E. Budde, Verband Deutscher 
Elektrotechniker. (Berlin, Dr. E. Naglo, 
Elektrotechnischer Verein (Berlin), Mr. S. S. 
(President of the Institute of 


G. Semenza (Italy) spoke, and aroused much 
enthusiasm among their respective groups of 
members present. The spontaneity of these 
outbursts would at once have dispelled any 
doubts, did they exist, of the sincerity of the 
foreign guests in their regard for Great 


Britain. 


A Pleasing Ceremony. 

Signor Semenza, in concluding his reply 
to the toast, presented to the Institution, in 
the person of Mr. Gavey, a bronze bust of 
Volta on behalf of the Associazione Elettro- 
tecnica Italiana. I followed this incident 
with the deepest interest, for I had been 
present at the now historic pilgrimage of the 
Institution to Voltas tomb in Italy, and 
regarded this handsome gift as an appropriate 
memento of that auspicious occasion. It 
was a thoughtful and pleasing act, and one 
which was graciously performed by Signor 
Semenza with characteristic Italian courtesy. 
As Mr. Gavey said, in acknowledgment of 
the handsome gift, the bust would be handed 
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New BUILDINGS OF THE NATIONAL PHYSICAL LABORATORY. 


down among the most cherished possessions 
of the Institution. 

Prof. Silvanus Thompson, who was the 
leading speaker for the British party on 
the occasion of the historic visit to the tomb 
of Volta, also very appropriately returned 
thanks. Dr. Glazebrook showed in quite a 
new light in proposing the toast of “The 
Ladies." It wasa graceful and felicitous little 
speech, and was only matched by the happy 


reply of Prof. Cormack, hon. sec. of the 
ladies committee, who looked every inch a 
ladies man and performed his difficult task 
with conspicuous success. 

The toast list not being unduly long, we 
were afforded plenty of time for general con- 
versation at the conclusion of the banquet in 
the reception room. I was glad to avail 
myself of this opportunity because I had but 
few chances later of finding the men I 
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wanted specially to meet, in one spot. I 
left the Hotel Cecil shortly before midnight 
feeling that the entente cordiale between 
several of the great nations of the earth 
had been advanced a step further. It was 
a gathering never to be forgotten. 

I am able to present an illustration of. the 
bust of Volta, on opposite page, by the cour- 
tesy of the Institution of Electrical Engineers. 


A Day of Power Houses. 

Tuesday (26th June) might well be termed 
Power House Day in London, for the official 
programme included no fewer than four— 
besides visits to the General Post Office 
telegraphs and telephones. Unfortunately 
—though I ought, perhaps, to say fortu- 
nately—the entire party could not be escorted 
through them all. Grouping had of necessity 
to be resorted to, and the members became 
divided for the first time. I have yet to 
learn the art —if such it be—of being in four 
places at once, and my disability compelled 
me to select one only of the interesting 
stations put down for inspection, that at Lots 
Road (I.N. pp. 23:26), which will soon fur- 
nish energy to half London's tube railways. I 
was doomed to disappointment, however, for 
pressing business detained me at the office 
in the morning, and I could only just get 
away in time to fill my place at the luncheon 
at Earl’s Court. The ladies were with our 
party at the Exhibition, and they had spent 
the morning touring London in fifteen motor- 
cars (all of which were lent by members of 
the Institution), under the guidance of the 
ubiquitous Mr. Robert Hammond. The 
large assembly at lunch pointed to the bulk 
ofthe party being with the West End group 
father than at Greenwich and Bow, where 
the new L.C.C. station (I.N. p. 19) and that of 
the Charing Cross and City Company (I.N. 
p. 12) were being inspected. Still, I gathered 
that the tables at The Ship at Greenwich, 
where lunch was served, lacked neither good 
things nor a goodly company to enjoy them. 

The Earls Court arrangements were 
entrusted to a ladies’ committee consisting 
of Mrs. Gavey, Mrs. Hopkinson, Lady 
Kelvin, Mrs. Byng, Mrs. Hirst, Mrs. Geipel, 
Mrs. Drake, Mrs. Sillar, Miss Mordey, and 
others. The guests numbered something 
like туо. Our President occupied the chair, 
and he was supported by Messrs. R. Ham- 
mond, H. Hirst, S Z. de Ferranti, Col. 
Crompton, Prof. O'Gorman, and other well- 
known figures in British electrical circles. 
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The Austrian Band discoursed sweet 
music on the other side of the well-kept 
lawn, and the gathering was altogether a 
most pleasant one. Its success, as Mr. 
Gavey announced, was due to Mr. H. Hirst, 
in whose hands the Council had placed the 
control. On page 241 will be found a very 
pleasing little picture which I am able to 
give through the courtesy of Signor Semenza, 
who took the photograph and kindly for- 
warded me the same on his return to Italy. 


A Model Lamp Works. | 
At the conclusion of luncheon at Earl's 
Court we were taken by Mr. Hirst and his 


coadjutors in motor-cars to Hammersmith 


to look through the Robertson lamp works. 
This world-famous incandescent lamp has 
illuminated my desk in Witelite form for 
many months, but І had never until this 
moment taken advantage of frequent 
invitations from the company to inspect the 
processes of its manufacture. I was much 
struck with the deft manner in which the 
girls plied their respective tasks without 
fumble or fuss, a fact which to my mind fully 
justified their employment for this delicate 
work. The glass blowing was also most 
fascinating to watch, and in this department 
the use of many simple labour-saving 
devices much impressed the visitors. I-had 
often heard of the provision made by the 
company for the amusement and entertain- 
ment of its employees out of working hours, 
but I did not expect to find the arrange- 
ments either so elaborate or so complete. 
The workers have, I should think, nothing 
to complain of, for in addition to these con- 
siderations — almost privileges compared 
with some works—they carry on their daily 
round in light and roomy shops, warmed in 
winter and well ventilated in summer. 


An Historic Conversazione. 

The annual conversazione of the Insti- 
tution of Electrical Engineers was made a 
further occasion for welcoming the visitors. 
From 9 o'clock the President and Mrs. Gavey, 
the President-elect and Mrs. Glazebrook, 
and the Council of the Institution received 
their guests. I have never attended a more 
brilliant gathering either in this or any other 
country. The spacious hall and extensive 
galleries of the Natural History Museum . 
were thronged almost to the point of 
discomfort, but this did not in the least 
detract from indulging in pleasurable con- 
versation and an exchange of felicitations 
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with friends one meets only at this annual 
congregation . of electrical men. The 
occasion was of course specially notable by 
reason of the many distinguished foreign 
visitors present. During the whole of the 
tour we experienced nothing which equalled 
in brilliance, in patronage by eminent men, 
and in numbers, this great gathering, and it 
will go^down 
in the Insti- 
tution annals 
among those 
historic events, 
of which but 
few so far have 


been chroni- 
cled, as  dis- 
tinctive and 


epoch- making. 


A Pleasure 
Day. 
Tuesday 
night brought 
the round of 
functions in 
London to an 
end, and the 
river trip from 
Windsor to 
Cookham the 
next day came 
as a delightful 
change. The 
platform at 
Paddington at 
10.15 a.m. pre- 
sented a most 
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of the surrounding country which is to be 
obtained from the terrace of the Castle. I 
have seen Windsor look finer, as the day was 
not absolutely irreproachable in view of a 
few storm clouds and a haze which hung 
around fitfully, but our visitors were too 
much interested and pleased to notice these 
little discrepancies in our climate. Following 
the inspection 
of the Castle, 
an excellent 
cold luncheon 
was served at 
the White Hart 
Hotel, and, 
between 2 
and 3 o'clock, 
steam launches 
were ready for 
an excursion 
up the Thames 
to Maidenhead 
and Cookham. 
On every hand 
I heard fre- 
quent eulogies 
of our lovely 
Thames scen- 
ery, even from 
those who are 
accustomed to 
the charms of 
the Rhine and 
the splendours 
of Niagara. I 
noticed parti- 
cularly that 
the Americans 


animated ap- who have gone 
pearance, and out from the 
the great ma- mother coun- 
jority of the try and be- 
party were in come natural- 
up-river соѕ- ised citizens 
P Bust or VOLTA, PRESENTED TO THE INSTITUTION OF ELECTRICAL 8 : } 
tume. The ENGINEERS BY SIGNOR SEMENZA ON BEHALF OF THE ASSOCIA- across the 
special train ZIONE ELETTROTECNICA ITALIANA. (See page 236.) streak 2? were 
provided ar- enraptured 


rived at Windsor at 10.45, and the visitors 
were conducted, by special permission of His 
Majesty the King, over the most interesting 
portions of the Castle and grounds. Тһе 
beautiful apartments of the Castle and the 
priceless treasures were viewed by our 
foreign friends with intense interest and 
pleasure, and the historic building with its 
marvellous contents elicited their unstinted 
admiration, as did also the unmatched view 


with the simplicity of English country life. 
One or two of them acknowledged to me 
that they felt back home again. Everything 
went off without the slightest hitch. It was 
most agreeable, and it added much to the 
pleasure of the trip to witness the genuine 
enjoyment of the ladies. ! 

In the evening, by the kindness of Sir 
Alexander Binnie, President of the Council 
of the Institution of Civil Engineers, the 
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visitors and their ladies were invited to 
attend the Annual Conversazione of that 
Institution at Great George Street, West- 
minster, and a considerable number availed 
themselves of this special privilege. Others 
attended a most enjoyable musical pro- 
menade and evening féte at the Botanical 
Gardens, Regent’s Park. 


THE CIRCULAR TOUR. 


The Start from Euston. 


My experiences at starting were not of the 
happiest, and at the time I thought we were 
in for a spell of bad management. I arrived 
early as I was right on the spot, having 


stayed overnight—as I had the two previous 


nights—at the Euston Hotel. On my arrival 
on the platform I secured a seat in the 
special train which was in readiness, and left 
my handbag and wraps on the spot selected 
to get a few papers. Оп my return, imagine 
my surprise to find my goods and chattels 
deposited on the platform and my seat 
confiscated. І fully expected that each 
guest would have had his particular place 
on the train reserved, as on the American 
tour, and had this been done we should have 
been spared an unseemly scramble for places 
before the train started. We got away 
promptly to time, 8.15, and breakfast was 
served as soon as Willesden was passed. 
Many strangers to the London and North- 
Western line, and, indeed, to the country 
altogether, commented at once on the 
steady running of the train, which was 
abundantly evident by the calm state of 
the coffee. Before breakfast was served I 
walked through the train to note the dis- 
position of the guests. When I observed 
how Englishmen were seated beside or 
opposite Germans, Frenchmen, Italians, and 
Swiss, I saw the wisdom of allowing each 
man to choose his own place on the train, 
. as it was conducive to the fraternizing which 
those in charge were evidently anxious to 
foster. Despite the cosmopolitan character 
of the party, conversation did not seem 
difficult, judging by the hum of voices in 
every coach through which I passed. I 
gathered at this juncture that nearly 170 
members of the British Institution and 
kindred societies, accompanied by 24 ladies, 
were on the “ special. 

The officials on the train, Mr. Lloyd and 
his assistants, had thoughtfully fixed them- 
selves up in a small compartment containing 
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four seats, and here they formed a rendezvous 
at which those seeking information could 
concentrate. Judging by the patronage of 
this temporary office the arrangement was 
greatly appreciated. 

Before we reached Blisworth, where the 
Stratford-on-Avon party was to leave the 
train, the weather, which had threatened all 
the morning, quite broke up and the rain 
descended in torrents. It continued, in fact, 
all day, both at Rugby and Birmingham. 

The Stratford-on-Avon party consisted of 
about 40, including most of the ladies. ‘The 
atrocious weather sadly marred the . enjoy- 
ment, but I understand that great pleasure 
was experienced at the inspection of the 
Shakesperean relics, and in visiting the places 
associated with the name of the great master. 
Mr. R. K. Gray was the leader of the party, 
and there came from London specially to 
help to do the: honours, Miss Gray, Mr. 
Matthew Gray, and Mr. and Mrs. William 
Gray. 


The Stop at Rugby. | 

The day's programme was so full of alter- 
natives that selection was difficult to those 
unfamiliar with the most interesting places 
and objects. I figured on Rugby as soon as 
I looked through the official guide, because 
I knew the heads of the works to be visited 
there, those of Messrs. Willans & Robinson, 
Ltd. and the British Thomson-Houston 
Co., Ltd. On the platform we were met by 
the principals of both concerns, and I joined 
up with the B.T.H. group, being, however, 
intent on getting across to Victoria Works 
before the train left for Birmingham. 


Busy B.T.H. 


There was no lack of material to interest 
the visitors at the B. T. H. works. Nor were 
we wanting for guides to explain in answer 
to our numerous questions. The shops were 
crowded with work, and the departments 
which seemed most busy were those devoted 
to the manufacture of Curtis turbines, motors, 
and electricity meters. Our tour of inspec- 
tion was interspersed with wild rushes across 
the open spaces between the buildings, as 
many of us had neither overcoat nor 
umbrella to keep off the unwelcome deluge. 


The Home of the Willans Engine. 

After seeing all I could of the B. T.H. pro- 
ducts, I "phoned for a cab and drove over 
to Willans’ works to find that quite a small 
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party had gone thither out of the 7o odd 
members who had detrained. Mr. Mark 
Robinson, whom I might call an old friend of 
mine, received me most warmly and con- 
ducted me through the principal shops in 
the few minutes [ had at disposal. I was 
greatly impressed with the class of steam 
turbine work going through, and took special 
note of the shrouding rings used for the 
turbine blades. ‘The efficacy of this arrange- 
ment was recently experienced in practice 
at the Williamsburg Power Station of the 
Brooklyn Rapid Transit Company, where a 
5500kw. unit when opened up was found 
to contain the remains of a jack-knife which 
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had been left carelessly within the casing. 
The machine had been run, however, and no 
stripping of the blades had resulted, the 
knife being carried round by the shrouding 
ring, and a groove cut with its sharp steel 
back in the iron cover of the turbine. This 
particular turbine, though not built at Rugby, 
was constructed under licence from Willans & 
Robinson, and embodied Captain Sankey's 
patents in connection with the shrouding 
rings in question. Full details of the 
occurrence are published in the Power section 
of the present issue. Of the two works at 
Rugby, I thought Willans’ the more interest- 
ing, because a speciality is produced there, 
and attention can be better concentrated 
on one thing than on a great variety of 
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manufactures. I take this opportunity of 
thanking Mr. Mark Robinson for his courtesy 
in personally conducting me through the 
works over which he so ably presides, and 
I couple with my appreciation the names 
of Mr. Peache and Mr. Fox, two of the 
directors, who also very courteously received 
mie. 

On arrival back at the station, I learnt 
that an accident, which might have had 
serious consequences, had occurred just 
outside the B.T.H. works. One of the 
vehicles containing four of our Italian guests 
was stupidly turned too quickly by the 
driver, and it was upset. Fortunately, 
the occupants es- 
caped with only 
a nasty shaking. 
I am glad to re- 
cord that this was, 
as far as I know, 
the only accident 
on the tour. We 
did not even have 
the excitement of 
a motor-car going 
wrong with noth- 
ing but an india- 


rubber band to 
mend it (zzde the 
American Tour 
Number). Mr. 
Pope 15 great 
on indiarubber 
bands ! 

Black Bir- 
mingham. 


(See page 238.) I am very fond 
of Birmingham as 
a rule. I was born there, and cling to the 
place. Besides which, it is a city of progress, 
with fine streets, good shops and stores, 
many improvements—some of the old steam 
trams still remain to blot the fair fame of the 
Corporation—and it has, as we all know, the 
greatest variety of manufactures in the world. 
Yet despite its countless chimney stacks 1t 
has always appeared a clean and fair city 
to me hitherto. But—a very big “but” it 
should be—on the occasion of our visit on 
Thursday, June 28th, 1906, it adopted 
a repellent attitude. It was simply raining 
for all it was worth, and the spirits of the 
party were down at zero. I came to the 
conclusion we were in for a continued bad 
spell of weather. Anyhow, during our stay 
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at Birmingham the climatic conditions were 
execrable. 

We were conveyed. in brakes to the Grand 
Hotel, but most of the vehicles were open to 
the sky, so the unprotected who were com- 
pelled to travel in these, strongly criticised 
the local organising committee for its non- 
provision of closed conveyances in view of 
the change of weather. However, we were 
soon all ensconced in the Grand Hotel, where 
a most distinguished company had assembled 
to do us honour. 


Birmingham’s Greeting. 

Once seated at the gaily decorated tables 
all thought of the dull wet streets gave place 
to a determination to enjoy the compensa- 
tions of the immediate present. Over a full 
assembly Sir Oliver Lodge presided, and he 
made an ideal chairman. Birmingham is 
proud of her distinguished men and loses 
no opportunity of giving them pride of place 
on occasions befitting their professional 
position. Sir Oliver did not burden us 
with a lengthy dissertation, but confined 
his remarks to a brief but most interesting 
review of electrical developments, com- 
paring modern triumphs with the almost 
clumsy and laboured efforts of pioneer 
electrical workers. When Sir Oliver was 
speaking the rapt attention of the company 
may be regarded as a marked compliment 
to his personality and genius. It clearly 
showed how well he is known in lands 
beyond the seas and in what respect his 
views are held. 

Professor Gisbert Kapp was able to sup- 
plement the reminiscences of Sir Oliver 
Lodge because he is now almost a grand- 
father of electrical industry, and many in the 
room appreciated his references to the early 
days of electrical science. Replying to the 
toast of ‘The Visitors," President Wheeler 
made some flattering remarks in regard to 
the hospitality provided, and Signor Semenza, 
who has a delightful intonation and speaks 
with much grace, followed. Referring in 
eulogistic terms to our scientists, in the course 
of his remarks he made a charming simile. 
This visit, he said, was like the realization 
of a great hope, the consummation of a 
desire to see the originals of pictures, copies 
of which one had only previously been able 
to inspect. Signor Semenza aroused much 
enthusiasm by his happy knack of saying 
really gracious things; he is certainly a very 
courtly gentleman. 
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Our President returned thanks for the 
Lord Mayor’s invitation to the Council 
House in his usual felicitous manner, and 
Sir H. Rogers, in the unavoidable absence 
of the Lord Mayor, fittingly responded. 


An Afternoon of Mud-plugging. 

I was sorry when Mr. Vaudrey, the chair- 
man of the local Reception Committee, 
announced tbat we were to follow the pro- 
gramme strictly during the afternoon despite 
the inclement. weather, and when I found 
open conveyances in the majority outside I 
felt disposed to remain in the hotel. How- 
ever, I took my seat on the waggonette, 
determined to ‘‘swim” through to the works 
of the Birmingham Small Arms Co. at Spark- 
brook. In view of the weather I expected 
of course we should start at once, but no! 
The driver said he wouldn't move without 
his instructions. Mr. Mitchell, who hailed 
from the Canadian side of the Niagara Falls, 
thought this was characteristically British, and 
it highly amused him. Several times I was 
on the point of dismounting, but as I wanted 
to see the works I went through with it. 
We were kept in the rain for about 20 
minutes! Very bad management somewhere. 
At last we were off on what was a dismal 
drive, and an experience I never want again. 
The interesting features of the Small Arms 
Factory, with its thousands of labour-saving 
tools, and the courteous treatment we received 
there somewhat compensated for the dis- 
agreeableness of the journey ; but before the 
inspection was over, I, with Mr. Odgers of 
Johannesburg, Mr. Allison, from Calcutta, 
and one or two others, went off to Sparkbrook 
railway station and took train back to 
Birmingham in time to get a change before 
the gathering at the Council House. 


A Day of Groups. 

During the course of the day the following 
works were visited by one or more groups :— 
Belliss and Morcom, the Wolseley Tool and 
Motor Company, the Metropolitan Amalgam- 
ated Carriage and Wagon Company, and the 
General Electric Company (I.N. p. 105). 
In addition to this, parties were taken to 
the Summer Lane Station (I.N. p. 37)—in 


.charge of the ever-courteous chief engineer, 


Mr. К. A. Chattock—and to the University, 
where Dr. D. K. Morris did the honours. 
Birmingham will be remembered by the 
visitors for the many groups into which they 
had perforce to be divided. Disintegration 
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began, in fact, at Blisworth, where we 
threw off some 45 ‘‘ions” of the party. 
Rugby had also witnessed further sundering, 
but in Birmingham the subdivision was 
complete. The local section of the Institu- 
tion was doubtless | much disappointed 
because more time could not be given them 
to honour our distinguished guests, and the 
weather must have added to the disappoint- 
ment. We were treated in Birmingham to 
a specimen of “dumping” which should 
certainly be brought to the notice of 
Mr. Chamberlain. 


A Welcome Tea. ' 

The Council House loomed on the distant 
horizon of our minds all the afternoon as a 
haven of rest from our dismal and sloppy 
environment, and I for one was glad when 
our longings for tea were realised. The Lord 
Mayor informally received us, and after light 
refreshments conducted us through the City 
Art Galleries—a treat which I myself much 
enjoyed. 


Away Once More. 

A long wait on the station was the in- 
evitable result of the continued rain, and we 
were glad to be comfortably settled into our 
respective corners again. ‘There was no rush 
for seats this time. We were returning to 
the same train which had brought us trom 
Euston, and which was to take us ‘‘all the 
way round." After a somewhat doleful day, 
lightened, however, by the assiduous efforts 
of the Birmingham Reception Committee, 
the evening meal served on the train seemed 
doubly enjoyable. Prompt on time we 
steamed into London Road, Manchester, 
and lo! what a surprise— Manchester and 
no rain. After the deluge at Birmingham 
and onwards, I could scarcely believe my 
eyes, but the fact remained, the weather was 
absolutely smiling its best. Manchester had 
retrieved its reputation! We detrained in 
good spirits, and were soon landed safely in 
our respective hotels, the Queen’s and the 
Midland. I was quartered at the latter, which 
I appreciated, as I make this magnificent 
hotel my home when in Cottonopolis. 


A Word as to Baggage. 

At this juncture I may fittingly refer to 
the hotel and baggage arrangements, as they 
were now coming well into practical oper- 
ation. Several days before the tour each 
intending participant was, as mentioned by 
me previously, presented with a couple of 
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bulky envelopes. These contained among 
other things a number of small envelopes, 
accompanied by a letter of explanation. 
One envelope contained stick-on and tie-on 
labels impressed with the visitor’s number in 
bold black figures on a red-and-white ground. 
One of each of these was to be attached to 
every package. ‘The other envelopes were 
filled with labels bearing the tourist’s name 
(written on), his hotel, and the names of the 
towns between which the party was travel- 
ling, thus: Euston—Manchester, Manches- 
ter—Glasgow, &c. In the words of the 
showman, “there was no waiting,” and like 
the man at the automatic machine tool we 
had just to follow instructions and to sub- 
stitute new hotel labels at each stage of the 
journey. The ticket arrangements’ were 
equally simple. Two books were provided 
containing respectively all the tickets needed 
for travelling and hotel accommodation. To 
prevent loss of any of these paraphernalia 
the neat leather wallet—previously referred 
to—was presented in which all necessary 
labels, tickets, &c., could be held, including 
the official programme. As to the baggage 
itself, this was carefully sorted in numerical 
order and placed in vans at each end of the 
train, flaring red bills on the van door stating 
that luggage within was for certain hotels. 
You simply could not make a mistake, and, 
thanks to the hustling Mr. Langridge, all the 
arrangements went like clockwork. 


Cottonopoiis. 

I was up betimes on the morning of Friday, 
the 29th, as an early start was needful to get 
through the day’s programme, which com- 
menced with a Mayoral reception at 9.45 in 
the Town Hall. In striking contrast to Bir- 
mingham, the day’s entertainment admitted 
of an excursion e# masse of the visitors, and 
sub-division was not resorted to, a fact which 
added much to the pleasure of the proceed- 
ings. Stuart Street Station, on the north of 
Manchester, was our first port of call, and we 
sailed thither in a fleet of electric tramcars 
which had gathered at Albert Square and 
which were specially commissioned for the 
trip. 


Municipal Enterprise. 

The City Electrical Engineer, Mr. S. L. 
Pearce, who was also chairman of the local 
Reception Committee, had thoughtfully pro- 
vided his assistants to act as guides at the 
Stuart Street Station (I.N. p. 45) but it 
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seemed impossible to hold the members 
in check, and the moment they got to 
the power house they betook themselves 
in all directions to inspect the particu- 
lar plant they most desired to look at 
individually. Many of the American con- 
tingent were greatly impressed with the splen- 
dours of the Stuart Street engine room with 
its imposing array of typical British engines, 
though the generators hail from Germany. 
In the land of the Trust, municipal authority 
is trying hard to thrust its head above the 
surface, and just now nothing short of a 
general agitation is disturbing public feeling, 
which tends towards this form of local 
government. Stuart Street, then, was 
regarded as *a mighty good specimen " of 
municipal effort in the  diection of a 
cheap electric power supply. The Wallsend 
Slipway engines were simply sprawled over 
by the engineers, while the Continental 
designers looked askance at the tangentially- 
braced alternators which met them at every 
corner. The switchboard was also an 
attractive item to many, and I must say that 
the scene in the engine room, viewed from 
the gallery, was impressive to а degree. 
What I liked was the fact that everybody 
was there and one could see that the party 
looked pleased with everything. 


A Mayoral Luncheon. 

Back once more by electric tram to the 
Town Hall. Here we were entertained to 
lunch. by the Lord Mayor of Manchester, 
the Mayor of Salford, and the members of 
the local Reception Committee. The great 
hall—with its historic frescoes, old-time 
flags, and massive organ—was filled with a 
most brilliant gathering, and. the very air 
seemed impregnated with the spirit of bon 
camaraderie. I will not dwell at length on 
the speeches, which were for the most part 
complimentary and delivered by the principals 


present. 
In proposing the usual loyal toast the 
Lord Mayor, Mr. J. Herbert Thewlis, 


referred to the fact that this was the day 
which His Majesty the King had selected as 
his official birthday, and the entire company 
rose and sang with considerable enthusiasm 
the first verse of the National Anthem. In 
proposing *' The Visitors” he remarked on 
the great prosperity and growth of Man- 
chester and the huge engineering works 
within its boundaries, referring particularly 
to the British Westinghouse establishment 
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at ‘Trafford Park, which, he reminded his 
hearers, was the largest works of its kind in 
Great Britain. He also drew their attention 
to the fact that the municipal electrical 


undertaking was on a more extensive scale 


than any other. President Wheeler, in re- 
plying to the toast of * Kindred Institutions,” 
complimented the Manchester engineers on 
their electric power and tramway services, 
but I rather think he missed a good oppor- 
tunity of telling us something about 
American municipal methods.  .Perhaps, 
however, he was wise in his generation. 

Mr. Gavey thanked the Lady Mayoress 
on behalf of the ladies for the hospitality 
extended to them, and the Lady Mayoress, 
to everyone's delight, rose and made a most 
pleasing and happy little speech, which was 
received with tremendous enthusiasm. The 
popular Chairman of the Electricity 
Committee, Councillor Howarth, neatly pro- 
posed the health of the Lord Mayor of 
Manchester and the Mayor of Salford, both 
of whom responded in cordial terms. Mr. 
Isidor Frankenburg, the Mayor of Salford, 
in his reply could not help bringing in the 
question of Tariff Reform, in which he is 
apparently deeply interested—a fact which I 
confirmed when I had the pleasure of a 
private presentation to him afterwards. 


With the Westinghouse Company. 

Many of our Continental friends had 
heard of the fame of the Westinghouse 
works at Trafford Park (I. N. p. 112), and 
travelling up from Birmingham conver- 
sation had frequently turned on the 
interesting features of this great factory. 
After lunch we accordingly, still keeping 
together, boarded the electric trams in 
readiness outside the Town Hall and 
were speedily landed at the gates of the 
works. There was no fuss or formality. <A 
party of guides met us and without further 
ceremony took us the appointed round. 
On the trams coming down we had each 
been presented with a neat little Westing- 
house diary, which contained a plan of the 
works and a red arrow line indicating the 
route through them. Glancing at the 
Imprint on these neat productions, I was 
struck with the fact that they were printed 
by the company at the Trafford Park works. 


Huge Shops. . 

The Westinghouse shops were not new to 
me. Moreover, I had traversed the Pittsburg 
establishment, of which the English is 
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reported—and I think correctly—to be a 
“model” edition, and I had also gone 
through the Schenectady works of the General 
Electric Co., so that the hugeness of the 
Trafford Park “factory” failed to impress 
me as much as it seemed to do many of the 
other visitors. The Italians and French 
certainly were interested in the mere dimen- 
sions of the place, although there was plenty 
of work going through to attract attention. 


Reflections. 

I could not refrain from a few moments’ 
reflection on the &/a¢ with which these great 
buildings had been hustled up in record 
time, and how they seemingly were to absorb 
the bulk of the manufacture of electrical 
apparatus in this country. Having been to 
America I could the better appreciate the 
spirit in which the works had been planned 
over here in direct contrast to British practice, 
and without apparent regard for the future of 
the electrical trade. Standing on the gallery 
overlooking one of the aisles of the great 
machine shop, it suggested itself to me 
that that boundless ambition for wholesale 
concentration and conversion for which our 
American cousins are so conspicuous had 
over-reached itself in this big scheme, but, 
knowing well the indomitable perseverance, 
energy, and genius of the distinguished head 
of the mammoth concerns operated by 
him, I felt that whatever mistakes may 
have been made at the inception, would 
most surely be set right, and that the 
British Westinghouse would come out, if 
not as anticipated by the founders, at all 
events with credit, distinction, and profit. 
Whatever the financial result of this great 
undertaking up till now, there is one thing 
certain, and that is, a boon has been conferred 
on Manchester by the erection of these huge 
works at Trafford Park, and the fact of 
such an establishment operating on British 
soil cannot fail to have an increasing reflex 
benefit on the electrical industry at large, to 
say nothing of the hundreds of other trades 
indissolubly bound up in its welfare and 
work. May the British Westinghouse Co. 
live and prosper, and in this connection I 
am glad to note that British ideas are be- 
coming more and more impregnated into 
the general working system of this unique 
concern. 


Refreshments and Ozone ! 
My ruminations ended, I discovered by 
the direction of the crowd the whereabouts 
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of the refreshment room, and here I 
found that the hospitality of the Company 
equalled in generosity the brick and steel 
work put into the buildings. I was met on 
the threshold of the refreshment room by 
the evercourteous head of the Publicity 
Department, Mr. D. N. Dunlop, ‘who gave 
me a hearty and, I am sure; ‘a sincere 
welcome. mE 

It seemed a great pity to me that all the 
good things so lavishly supplied by the 
Westinghouse Company were not done ade- 
quate justice to, but this was hardly to be 
expected in view of the magnificent luncheon 
we had recently partaken of at the Town 
Hall Still, I am confident the entire com- 
pany appreciated the kind thought and 
hospitality of the Westinghouse manage- 
ment. Before leaving the works I was invited 
by Mr. Dunlop to make a trial trip on the 
single-phase car they had, with commendable 
enterprise, installed in the spacious grounds. 
With Mr. Dunlop himself at the helm, the 
car ran beautifully smooth at a high rate of 
speed. As I careered along on this little trip, 
my mind reverted to the interesting journey 
on the single-phase line from Schenectady to 
Ballston, where we ran a good part of the 


distance at nearly 60 miles an hour. 


With many hearty handshakes and good 
wishes on both sides, we.took.our leave of 
the Westinghouse officials. 

Then followed the piece de résistance of the 
afternoon—a trip on the Ship Canal! The 
accident at Irlam in the morning, by which a 
quantity of objectionable dock water was 
impounded, should have warned those in 
authority that a trip on the canal would be 
far from pleasant; but no! we had to go 
through it, or rather on it, willy-nilly. Could 
we have landed at one of the docks the 
excursion would have lost some of its terrors, 
but as it was we were boxed up on the 
steamboat and had to grin and endure the 
awful odours rising from the churned-up 
liquid—it was more than water—over which 
we were riding. Iwas glad to accompany 
one or two of the.members to the nearest 
hotel for brandy immediately on landing. 


First Provincial Contersazióne. ne 
I was not feeling up to the evening’s enter- 
tainment, a conversazione at the Victoria 
University. It was as much as I could do 
to get dressed for dinner. I was sorry to 
miss the reception at Owens College, but 
I felt completely done up and half-poisoned 
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by the odours from the Ship Canal І 
learnt, however, that the gathering was 
well patronised by the local section 
members, and I met many old Manchester 
friends at the Midland Hotel afterwards. 
The Winter Garden was crowded, and I had 
no difficulty in picking out many familiar 
faces among those seated at the tables. 
Professor Cormack was so interesting that 
I did not turn in till late, and I found 
when I parted with my genial companion 
in the lounge that it was nearly two o'clock. 
After midnight the general noise and bustle 
of the hotel seem to cease, and chances for 
quiet conversation are infinitely superior to 
any other time that I know of, and when 
one Is in pleasant company how time flies ! 
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There could be no mistaking the spirit of 
the welcome, and it put everybody into a 
good humour at once. Not that this was 
really necessary, because the weather was 
enough to cheer the most depressed. 


Power House and Electric Train. 


The gorgeous car, with busts of the King 
and Queen in front and rear, led the way to 
Lister Drive Station (I.N. p. 54) of the Liver- 
pool Corporation, this being the largest of 
some 16 stations dotted about Liverpool for 
the supply of energy to trams, lights, and 
motors. Mr. A. Clough, the resident engineer, 
and Mr. A. Bromley Holmes, the consulting 
engineer, met us at the end of the road lead- 
ing to the station, and we were soon in 


THE ARRIVAL OF THE ' SPECIAL" AT LIVERPOOL, AND RECEPTION BY THE Lonp MAYOR AND LADY MAYORESS. 


On the Mersey. 

Liverpool is a city I have not visited so 
frequently as Manchester, though business 
trips have often taken me through it. On 
looking over the programme I was pleased 
to see that the docks were to be visited 
by electric train, and looked forward to this 
item with considerable pleasure. Our arrival 
at Lime Street was made the occasion of a 
great outburst of enthusiasm. The Lord 
Mayor and Lady Mayoress, Alderman and 
Mrs. Ball, were on the platform—lI present 
an illustration from a special photograph 
taken for the occasion--and in the Square 
was a line of gaily festooned electric tram- 
cars, headed by an elaborate floral car (page 
263) containing on top a full brass band. 


charge of guides, who carefully explained the 
chief features of the station. There are 
actually two power houses close together, 
one containing a double row of Willans’ 
engines direct coupled to generators, and the 
other the first two of two rows of Westing- 
house turbo units, which seemed ridiculously 
compact for their output compared with the 
reciprocating sets in the earlier station. The 
new plant, however, made a most appalling 
din, and only two sets were running, so that 
the noise must have been simply infernal 
when all four were on load. What a dread- 
ful amount of money municipalities expend 
on their power station buildings! They 
might be housing treasures which will remain 
for all time instead of a few hundred thou- 
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sand pounds worth of machinery, a consider- 
able portion of which is out of date almost 
before it leaves the test plate. There seemed 
to me enough laid out in buildings and 
chimney stacks at Lister Drive to comfort- 
ably install another large turbo-generator. 
The annoying part of the expenditure lies in 
the fact that the old buildings are usually 
quite unsuited to house new plant. 


Pioneer Electric Line. 

That well-tried pioneer electric line, the 
Liverpool Overhead Railway (I.N. p. 55), next 
took us from Dingle S.ation for the trip along 
the line of docks which I was looking forward 
to. The weather was ideal. We could see for 
miles, and every detail of the shipping and 
busy warehouse life passed or seemed to pass 
in panorama before us. We could distinguish 
the massive and noble proportions of the 


“ Carmania " at anchor and a positive fleet of - 


merchantmen lying alongside the wharves. 
English decadence indeed! The sight gave 
the he direct to any such thought! On the 
run down to Seaforth I was reminded of 
the New York Elevated by the sharp curves 
of thelineand the tall warehouses oneach side. 
Of course the latter were not anything like 
skyscrapers, but they added to the impression 
given. From Seaforth we were carried back 
to the Liverpool Exchange Station by the 
Lancashire and Yorkshire Electric Line (I.N. 


р. 58), which links up with the Overhead at ` 


Seaforth. The difference in the rolling 
stock and running was immediately marked, 
but one must not make comparisons between 
systems fifteen years apart. We were joined 
at Seaforth by Mr. Barnes, the able electrical 
engineer of the Lancashire and Yorkshire 
Railway, and a little army of his assistants, 
who proceeded to divide us into groups, 
giving each a ticket and colour of identifi- 
cation, and a handsome booklet descrip- 
tive of the line. I was glad to renew my 
acquaintance with Mr. Barnes. He was a 
most admirable companion on the American 
tour. 


Luncheon Again ! 

Under the auspices of the Electricity and 
Tramways Committees the luncheon at 
the Exchange Hotel was a most happy affair. 
Sir Charles Petrie (chairman of the Recep- 
tion Committee and who presides over the 
Liverpool Tramways) was in the chair, and 
his eloquence was equal to the occasion. 
In the course of a fairly long speech he gave 
Liverpool, metaphorically speaking, a pat 


. French societies towards our country. 
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on the back for its caution and freedom 
from mistakes in electrical equipment, had 
some nice things to say of Dr. Glazebrook — 
who, he informed us, was a Liverpool man— | 
and on behalf of the committee thanked 
Mr. J. A. F. Aspinall, general manager of 
the Lancashire and Yorkshire. Railway, and 
Mr. S. B. Cotterill, engineer and manager 
of the Overhead Railway—both of whom 
were present—for providing trains for us on 
their respective lines. Professor Epstein 
brought the German contingent to its feet 
after a forcible and fraternal speech in his 
native tongue, and loud “Hochs!” filled the 
room when he called for what we usually term 
three cheers. There could be no misunder- 
standing the spontaneity of those guttural 
sounds, strange though they seemed to most 
of us. Immediately afterwards Professor 
Brylinski addressed the company in French, 
and he in turn was able to give the “entente 
cordiale" a magnificent fillip in an eloquent 
appeal to his countrymen present. 1 ehn- 
joyed this repast more than many of the 
others, because of the marked cordiality 
shown by the members of the German and 
The 
room in which the bulk of the party sat 
down to luncheon was not large enough to 
hold the entire company, so that the balance, 
which included the ladies, were entertained 
in another room in the hotel Неге, I 
understand, Mr. R. Kaye Gray and Mr. 
Ferranti were among the chief speakers, the 
proceedings being presided over by Alderman 
F. Smith. | : 


L. © Y. Electric. 

We stepped from the hotel into а special 
electric train awaiting us on the Southport 
platform of the L. & Y. Thanks to the 
admirable arrangements of ticking us off at 
Seaforth, we could easily find our way to the 
compartment corresponding to our respective 
groups. Not a moment was lost, and we 
were whirled off to the Formby Power House, 
which was to be looked through during the 
afternoon. 


At Formby. 
There was no lack of literature on the run 
to Formby. Among other things, the hand- 
some publication describing the entire system 
and equipment of the line and power-house 
by Dick Kerr & Co. (I.N. p. 146) was to be 
seen under discussion in every cosy corner. 
We alighted directly opposite the power house, 
but were not permitted to cross the live rails, 
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each party being separately conducted by its 
guide under a bridge below the level of the 
permanent way. Stooping was needed to 
negotiate the opening, and instructions to 
“mind your hat" in five different languages 
were attached to the baulks supporting the 
bridge. In German it read “ Kopf Unter," 
a warning which was duly observed, but 
which caused much amusement by its ex- 
pressiveness. In the boiler-house of the 
station the first surprise for the visitors were 
the hand-fired boilers. The human stokers, 
indeed, seemed to be having an easy time of 
it. Another was the steam-driven induced- 
draught fans in the up-take of the steel 
stack. Why not electric? said many. The 
engine-room also was not without its novel- 
ties, one specialy being the substantial 
build of the slow-speed engines. They con- 
struct horizontal engines in America and on 
the Continent, but not like those produced 
by Yates & Thom. The British horizontal 
engine for electric generator driving is 
without equal in the world, and, moreover, it 
will stand the wear and tear of years. Those 
at Formby are magnificent examples of 
British skill and workmanship. We crowded 
on to the switch gallery, but had no more 
than a passing peep at the gear, because the 
“special” awaited our immediate embarkation 
for Liverpool again. 


Municipal H ospice. 


Before leaving the world's second greatest 
port we were called to attend a civic function 
of a pleasing character, an “ At Home” by 
the Lord and Lady Mayoress at the Town 
Hall. We had plenty of time, so that the 
proceedings were not hurried at all, as they 
had been in other places, and I was able to 
enjoy a quiet stroll through the magnificent 
rooms. Music was dispensed by the Con- 
stabulary Band in the vestibule and a ladies’ 
orchestra upstairs. І prefer this class of 
reception to an evening conversazione, 


because there is no tedium of dressing after 


an exhausting day, and the proceedings are 
more homely. On a tour of this kind there 
is such a constant round of functions to 
attend that it is a welcome relief to meet with 
an equally hearty reception but under less 
trying circumstances. The time at disposal 
also afforded me the first opportunity since 
the start of the tour of charging my camera 
with new plates. Unfortunately, up to this 
point I had not been able to take a single 
photograph. With the multifarious things I 
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had to do in London before starting, I failed 
to secure a film camera with the necessary 
spools, and had at the last moment to bring 
my excellent little plate camera, which, how- 
ever, is rather a handicap in view of the trouble 
of plates in a “hustle” of this description. 
In company with Mr. Odgers, who kindly 
undertook to supply me with photos taken 
by him, I visited а friendly chemist and se- 
cured new plates, and took occasion at the 
same time to inspect the Walker Art Gallery. 

Looking back on the tour, I think the day 
at Liverpool was, on the whole, most free 
from formality, and the cordial nature of the 
reception was certainly as pronounced as in 
other places. The conclusion of the day at 
Liverpool saw us back in Manchester with 
the entire evening to ourselves. 

I learnt that the ladies had a most enjoy- 
able motor run to Buxton whilst we were 
power-house inspecting at Manchester. Pro- 
fessor J. D. Cormack, the indefatigable secre- 
tary of the Ladies’ Committee, was the guide, 
philosopher, and friend on this special occa- 
sion, and right well I’m told he performed 
his pleasant but by no means easy duties. 


From Man's Handiwork to Nature, 


Sunday morning witnessed our early 
departure for Windermere, а spot we all 
looked forward to with feelings of delight after 
the hustle of the previous three days Our 
baggage was got away without hitch, as also 
were we ourselves. I took the precaution of 
settling my bill the night before, but despite 
that there was a good deal to do in a short 
time, as I had had to tackle a heavy mail 
the night before. Hardly before I had got 
through a hasty breakfast I had a “hurry 
up" warning from Mr. Lloyd, and I was just 
in time, after bidding adieu to the manager 
and doing my duty to the courteous atten- 
dants—all of whom I know  well—to 
scramble on to the last omnibus for the 
Exchange Station, which we left on our 
“special” promptly at 8.55. We arrived at 
Windermere—our next point for detraining— 
on scheduled time. A dozen or more coaches- 
and-four were in waiting for us, and an 
animated scene ensued. I did not trouble 
to expose plates here, as I was informed that 
I should be presented with a good photo. 
The reader will find it on page 250, and 
some well-known people will be recognized. 
When I took my seat on the coach I felt I 
had left a world of trouble behind, with the 
prospect of a quiet day in front. Snap- 
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shottists were to be seen everywhere, for the 
light was good and films were plentiful. 
The L.N.W.R. photographer did what I think 
was rather a regrettable thing. Without giving 
the party as a whole any notice, he assembled 
about two dozen of the foreign members 
on the platform beside the train and mounted 
the result later on under the title of ** The 
Foreign Electrical Engineers at Windermere 
Station." Had he said “а few" he might 
have been near the mark, but that 
tiny group does not do the Institution 
justice. I should much like to have repro- 
duced a representative group in the Magazine; 
as it is, I have omitted the “ official" group 
taken. 
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see, were in high spirits. At Grasmere 
we halted and the party was split up over 
two hotels, no single house being large 
enough to accommodate us. Our coach 
with three or four others brought us to 
the Rothay Hotel, a delightful old place 
with a fine lawn and a magnificent view 
of mountain at the back. Неге the 
camera brigade was in full force, and I 
succeeded in securing some nice snaps, 
one or two of which can be seen in the 
composite photo block presented on page 
245. We enjoyed an excellent cold repast 
in the dining room of the hotel, which 
had French windows opening to the lawn. 
My companion on the right was M. J. 


THE PARTY AT WINDERMERE. 


Amid Lake and Dell. 

The weather was stil very fine, but not 
absolutely ideal from my point of view. I 
am a “sun worshipper” pure and simple, 
and I can't have too much of it. However, 
the views that were unfolded to us as we 
careered along were beautiful in the extreme. 
I’m afraid I was not in great form. I felt 
absolutely tired out. There seemed to be too 
much to compass, and after the trying work 
I had had in London and my inability to 
sleep well—when the brain gets overworked 
it seems impossible to get refreshing rest— 
somehow the beauty of this ride did not 
give me that unalloyed pleasure I had 
expected ; but all our guests, I was glad to 


Martin, of Geneva, a most interesting man, 
who spoke fair English and with whom I 
exchanged expressions of mutual good 
fellowship. After lunch I strolled into the 
little village churchyard, and here among the 
shade of the trees I discovered the graves 
of Wordsworth, Hartley Coleridge, and 
Clough. Restful and beautiful everything 
seemed to the jaded traveller. ‘Taking a 
seat quietly in the dear old church, I watched 
the village school children, some of them 
little toddlers, troop in with their teachers to 
afternoon service, and I was just enjoying 
the sweet little voices singing an old-time 
favourite child’s hymn when I was reminded 
by my watch that it was time to start off 
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again, The drive to Keswick was not quite 
so bright in sunshine as the fore part cf the 
journey, but the views were lovely all the same, 
and the beautiful subdued tints of colouring, 
deepened as they now were, lent, if anything, 
an added charm to mountain, lake, and valley. 
Keswick was reached late in the afternoon. 
At that charming spot I rambled down to 
Derwentwater, as we had plenty of time to 
spare. Many accepted the kind invitation 
of Canon Rawnsley to conduct a party over 
the local museum and Southey's house, but I 
preferred a walk by the lakeside. In com- 
pany with my American friends Dr. Clayton 
Sharp and Mr. Siegfried, I strolled through 
the village and sat with them on a shaded 
seat overlooking the lake. We all enjoyed 
it immensely—as also evidently did Mr. and 
Mrs. Gavey, who were taking a quiet stroll 
along the banks—and we were loth to 
return to the train. At this juncture storm- 
clouds ominously gathered, and we had a 
fair sprinkling before reaching the train. 

Our trusty engines toiled up from Keswick 
with their heavy load, and soon after reaching 
the summit we were off at top speed to 
Glasgow. 


Clydeside. 


In Glasgow, and still no rain worth speaking 
of! Four hotels had to be commissioned to 
put up the large party, and I found myself 
allotted а room at St. Enoch's, a house com- 
fortable enough in its way, but naturally 
incapable of comparison with the palace I 
had left in Manchester, and not up to the 
standard of the Central Station Hotel (the 
official headquarters in Glasgow), which has 
just been splendidly renovated—in fact, a 
good part of the interior has been rebuilt. 
I was soon snugly settled, however, and, like 
all travellers, forgot my temporary incon- 
veniences. Тһе morning broke dull, rainy, 
and cold. My programme, on consultation, 
presented nothing new or interesting to me, 
as I had been round Pinkston and Port 
Dundas stations (I.N. pp. 61-64) with the 
I. M.E.A. last year. They have been already 
described and illustrated їп THE ELECTRICAL 
MAGAZINE, but in view of the fact that 
а considerable party visited Port Dundas 
Station and had excellent photos taken 
there (by J. & R. Couper, Glaszow), I have 
presented two on pages 252-3. Many of the 
prominent foreign members on the tour will 
be recognized therein, among others, in the 
large group, S:gnor Semenza, Dr. Blochmann, 
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Prof. Farny, R. W. Pope, C. O. Mailloux, 
&c. Dr. Glazebrook, Mr. Ferranti, Presi- 
dent Wheeler, and other leading men are in 
the smaller group. І decided to conserve my 
energies until after lunch, as the afternoon 
programme was more attractive. Contrary 
to my usual custom, I omitted to look 
through the morning papers, and knew 
nothing of the Salisbury accident and the 
sad end of my old friend Mr. Louis Cassier. 
Not until I was entering the Banqueting 
Hall at the City Chambers was I made 
aware of the terrible calamity which had 
befallen the London and South-Western 
express, and of the untimely death of the 
genial, enterprising, and deservedly successful 
man, who was, I understand, at the time 
hurrying to join us. The news so affected 
me that I simply could not enter into the 
spirits of the assembled company at the 
luncheon. 


A Tribute. 


Mr. Cassier was ever a courteous and fair 
rival, and the irony of fate seems to have 
struck in here with peculiar force in view of 
the fact that I believe the real object of 
his return visit to England was to establish 
his projected new electrical paper. I would 
that he had been spared to enjoy the fruits 
of his ambitious work. I admired Louis 
Cassier. He was the personification of 
enterprise, energy, perseverance, and pluck, 
to which he added a charm of manner that 
was irresistible. It’s a pity to lose such men 
as these, and to be cut off in the prime of 
manhood and in such a manner is doubly 
grievous. Не has left a gap which it will 
be hard, perhaps impossible, to fll. For 
myself, I feel that I am perhaps as much 
indebted to his example as to anything else 
for the success I have attained in the type 
of journalism with which my name is identi- 
fied, and I take this opportunity of expressing 
my testimony to his worth. My sincere 
sympathy goes out to Mrs. Cassier, and I 
tender my deep regrets to the staff of 
Casster’s Magazine, whom the genial late 
chief had made his friends. 


Honour to Keltin. 


Glasgow has a reputation for hospitality 
to maintain, and on this occasion regarded 
itself somewhat in competition with the other 
great towns which had brought forth of their 
best in our honour. In the matter of the 
Hall in which we sat down the Council 
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Chamber was an easy first,and in the decora- 
tions and music provided I think Glasgow 
may be accorded the palm. Опе attraction 
Glasgow alone could provide, the incom- 
parable Kelvin, and thus sheer weight of 
genius would have turned the balance in its 
favour had fuller measure been necessary. 
I was astonished to witness the enthusiasm 
with which Lord Kelvin was received when 
he rose to speak. The visitors were on their 
feet in an instant, and cheered wildly for 
some minutes, waving their serviettes for 
want of anything better. In spite of his 
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nations of the world. Such visits as this 
tended towards that end. 

He 1s really a wonderful personality, and 
Scotland may well be proud of him, though 
she must be content to share this equally 
with England. It was pleasing to see Lady 
Kelvin's assiduous and devoted attentions to 
her distinguished husband. I was again 
delighted with Signor Semenza, who spoke 
in glowing terms of Lord Kelvin and his 
work for electrical science. Аз on previous 
occasions, he gave a toast which brought up 
his confréres, who drank the health of the 


ANOTHER GROUP Ат Port DUNDAS. 


great age, his lordship made himself heard 
in the body of the hall, and his speech was 
listened to with rapt attention from first to 
last. One could have heard a pin drop. It 
was an intensely interesting peroration. His 
lordship referred to electricity as the peace- 
maker of the whole world. Не pointed out 
that we had wireless signals halfway across 
the Atlantic, and in prospect to the Anti- 
podes. This would only have been a 
fanciful dream to the founders of the electric 
telegraph. Another dream that he fervently 
hoped would be realized was that of universal 
peace, a universal alliance between the 


British people with characteristic Southern 
enthusiasm. He also reminded his hearers 
that Italy was not only a land of art and 
beauty, but had reached a high stage of 
industrial development, a fact which we all 
appreciated. Another speaker I was pleased 
to listen to was Herr Naglo, representing the 
Elektrotechnischer Verein, who addressed 
the assembled guests in excellent English, 
and expressed pleasing sentiments regarding 
the reception given to the visitors from other 
lands.  Helooked forward to the strengthen- 
ing of the bond of friendship which already 
existed between England and Germany, 
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And so say all of us. Herr Naglo is a most 
charming man, and his knowledge of English 
stood him in good stead throughout the tour. 
Before being introduced to Herr Naglo 
I was under the impression he was an 
Englishman. I don't know whether he will 
take it as a compliment, but he looks every 
whit the ideal British cavalry officer, well set 
up, handsome, and commanding. 

All the speeches at this notable function 
were admirably rendered. Commendably 
brief but in excellent good taste were the 
words of Councillor Hugh Alexander (Con- 
vener of the Tramways Committee) in pro- 
posing the I.E.E. Mr. Gavey gave us an 
interesting retrospective glance comparing 
the old with the new. One happy phrase he 
uttered at the commencement found an echo 
in all. our hearts. He said that “the Glas- 
gow Corporation had, by the nature of this 
entertainment, converted the private hos- 
pitality of the Institution into an act of 
International courtesy." Great enthusiasm 
followed these remarks of Mr. Gavey’s. 
Councillor James Willock (Convener of the 
Electricity Committee), in giving the toast 


of Kindred Institutions, dwelt more particu- . 


larly, almost exclusively— and I thought a 
little too much so—on the merits of the 
turbine engineer. Is this a hobby of Ваше 
Willock's? The Lord Provost (Councillor 
Bilsland), in acknowledging the toast of 
“The Corporation of Glasgow," gave us a 
little insight into the thorough way in which 
the Corporation handles things. Не was 
dignified, effective, and impartial, pointing 
out that in regard to the telephone branch 
ifthey had not achieved such conspicuous 
success in this department as in others, 
they had at any rate, by vigorous opposition, 
improved the telephone service of the com- 
munity. I would like to mention here the 
neat booklet. on the Corporation Telephone 
System, ably compiled and presented to us 
by Mr. John Macfee, the general manager. 
It is a most interesting and instructive little 
brochure. I was glad to shake hands again 
with Mr. Macfee. He was one of the first 
literary contributors to THE ELECTRICAL 
MAGAZINE, and I am sure that under his 
sagacious control the Corporation Telephone 
Department will continue to improve and 
prosper. 

After Lord Kingsburgh had proposed 
“The Ladies," the whole company rose and 
sang * Auld Lang Syne" in true Scottish 
fashion. 
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Shipyarditis. 


Monday afternoon was another of those 
occasions for the splitting up of the entire 
company, as the local Reception Committee 
wanted us to see so much and yet gave us 
practically no time to see it in. The places. 
of interest included three shipyards, those of 
Messrs. John Brown and Co., Ltd., William 
Beardmore and Co., Ltd., and the Fairfield 
Shipbuilding and Engineering Co., Ltd., and, 
doubtless as a compliment to Glasgows 
reputation as a shipbuilding centre, the 
majority of the visitors went thither, leaving 
the rest to go to Singer’s, North British 
Locomotive Works, Beardmore's ;Parkhead 
Forge, and Yoker Power Station. I selected 
for my visit John Brown's yard—sounds as if 
it were a printer's rendezvous off Fleet Street, 
or some back alley in Pimlico —where the 
* Lusitania," recently launched, seemed well 
on the way to completion, though I was told 
that another twelve months’ work had yet to 
be done to complete her fitment. The work 
going on around the huge vessel was mostly 
carried on by aid of steam rather than elec- 
tricity, though the electric drive for tools was 
noticeable in places. At the firm's offices. 
champagne, light refreshments, and cigars 
were in evidence.  Boundless hospitality 
met us everywhere. 


A Memorable Conversazione. 


I was getting rather tired of the seemingly 
interminable functions, but on Monday even- 
ing was a special gathering I could not afford 
to miss. I have shaken hands with a few 
celebrities in my time, but the Fates had 
never yet led me up to Lord Kelvin, though 
I had seen him several times previously. 
Although I was dog tired, I made an effort 
to reach the University before the reception 
ended, and was glad to grasp the hand of one 
who has done so much for electrical science. 
His lordship, despite the trying day through 
which he had passed, stood for nearly an 
hour shaking hands with his cosmopolitan 
company of guests. His gracious manner, 
free from any suspicion of weariness, was. 
delightful to watch from the body of the hall, 
and I could easily imagine him the Grand 
Old Man of Science as I stood astonished at 
his remarkable vitality. 


A Presentation. 

During the evening, the Italians, whose 
courtesy and bonhomie had by this time 
rendered them conspicuous, made a unique 
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presentation to Lord Kelvin. Two handsome 
portfolios of old drawings of subjects by 
Leonardo da Vinci were handed to his lord- 
ship by Signor Guido Semenza, together 
with an address. When I say handed to 
his lordship I am not strictly correct, for 
the ponderous tomes could not be lifted by 
one man, so substantially were they bound 
in heavy vellum. The covers were richly 
impressed with Lord Kelvin’s name, and his 
lordship, who was much affected, paid a 
high tribute to Italy, which he described as 
the mother country of electrical endeavour, 
adding that generation after generation of 
Britishelectrical engineers 
would gaze with venera- 
tion upon the bust of 
Volta recently presented 
to the Institution. In 
accepting the volumes, he 
said that he should trea- 
sure them as long as he 
lived, and when he was 
gone they would be re- 
garded as an historical 
monument to the alliance 
between England and 
Italy in the great work of 
electrical development. 


Among the Boiler 


Makers. t m ^ 

The round of hospi- $3 
tality did not end with — eee 
Monday’s entertainment. | 
Glasgow always does 
everything well, but 


specially is she a generous and willing hostess. 
The next morning we started at nine from 
St. Enoch Station on our way to Babcock & 
Wilcox’s Renfrew Works (I.N. p. 87), and 
found a goodly company waiting to receive 
us. Тһе guides here each carried a long 
wand surmounted with a coloured disc, and 
every visitor received a small coloured 
paper disc to correspond, so he could keep 
with the group all round the works. This 
plan answered admirably and was successful 
in avoiding a crowd at the gates. Weather 
conditions were again favourable. The tour 
of the shops was most interesting, not to 
say fascinating. Forges seemed to be every- 
where, and hydraulic presses also were much 
in evidence. ‘To watch the red-hot steel 
plates hauled out of the heating ovens and 
fashioned at a stroke into a boiler drum end 
was worth the visit. Similarly the multiple 
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drilling and boring tools testified to an earnest 
desire for labour economy on the part of the 
management. We could only take a walk 
through. Detailed inspection was impossible, 
but what we did see lost nothing in impres- 
siveness. The place was a hive of industry. 
We passed successively through the forge, 
drum-shop—where we witnessed the resetting 
of drum-heads—boiler-house, engine-room, 
testing-shops and various machine shops of 
these great works. The interest was main- 


tained throughout, perhaps largely because the 
firm has made such a world-wide reputation. 
original 


The works were at Kilbowie, 
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employing 130 men. Nearly 2000 men are, 
I am given to understand, now employed. 
The greatest thoroughness and system seem 
to obtain throughout. On leaving the works 
I took a snap of the crowd from the railway 
bridge, depicted in the composite engraving 
on page 245. At the approach and on the 
platform of the railway station a considerable 
crowd of women and children collected 
to give us a hearty send-off. 


Down the Glyde. 


The trip of the tour was yet to come. 
The directors of Babcock & Wilcox, Ltd., had 
omitted nothing. Even the invitation cards 
for the day’s entertainment were a blaze of 
gold and colour around a design appropriate 
to the occasion. This invitation card I 
think worthy of reproduction, and a reduced 
edition. of it will be found on this page 


T Google 
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The Babcock & Wilcox Co. appreciated 
that a visit to Glasgow in summer would be 
incomplete without a cruise round the Kyles 
of Bute, and they made arrangements 
accordingly. А special turbine steamer, the 
“Queen Alexandra,” built in 1902 by 
William Denny and Bros., Dumbarton, and 
engined by the Parsons Marine Steam 
Turbine Co, Ltd. of Wallsend-on-Tyne, 
was chartered and was 1n readiness when we 
detrained at Greenock. Even the bag- 
pipes were not forgotten, two stalwart 
Highlanders preceding us down the plattorm 
and *skirling" uson tothe boat. I think the 
company must have had an emergency 
specification in its files for fine weather and 
cooling breezes. At any rate, these were 
served up ad lib. throughout the day. 


Charmant et Magnifique. 
I am sorry that French is not more general 
among the British reading public, for I should 


above all things like to describe the trip down 


the Clyde in that beautiful and expressive 
language, because plain blunt English partly 
depicts and partly leaves to the imagination. 
The boat was a model of Clydeside enterprise 
and rode serenely during the journey. Every- 
one on board looked happy and was not 
afraid to sayso. I think the word “turbine” 
must be the antithesis of mal-de-mer, for it 
has magic enough to dispel the doubts of 
indifferent sailors. Not that we had any 
such qualms on such an ideal day. The 
* Queen Alexandra” is capable of steaming 
213 knots, and she is a finely equipped boat. 


Sheer Hulks. 

In Loch Fyne we passed four or five 
obsolete warships, the scum of a fleet which 
ten years ago defied the world. It looked 
like wicked waste to turn the money of the 
taxpayer to apparently such ill account, but 
of course the survival of the fittest applies to 
warships as well as living organisms. The 
vessels. appeared ‘“‘good enough,” though 
they were obviously of an ancient cut, and 
too high above the waterline. I was told 
they lay there awaiting a favourable bid from 
some enterprising wrecker of such craft. 
Warships for £10,000 to £15,000 apiece. 
Think of it! Where are the Presidents of 
some South American republics with a re- 
spectable seaboard ? 

As Mr. Gray, Mr. Gavey, Mr. Patchell, 
and I were discussing the merits and de- 
parted glories of these hulks, I thought this 
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a good opportunity to secure a nice little 
picture of these gentlemen. It will be 
found in the composite engraving on page 245. 


Lunch without Speeches. 


We were not even burdened with speeches 
after enjoying a good luncheon. The day 


. was a holiday in every sense of the term, and 


there were no restrictions to its enjoyment. 
The midday meal was one of those delight- 
ful gatherings which reminded me of picnic 
parties up the Thames, only moreso. Youdo 
what you like, how, when, and where you 
liked, and nobody seems to trouble you in 
the least. 


Photographers Busy. 

The one occasion when almost everyone 
in the party, including, of course, guests 
invited for the day, were photographed ez 
éfoc was on board the “ Queen Alexandra." 
A general assembly was called, апа Mr. 
Gavey took the opportunity to say a few 
pleasing words for the Babcock & Wilcox 
Co., anda special word for the popular chief, 
Mr. N. Rosenthal ‘Three hearty cheers 
were given, and Mr. Rosenthal delighted the 
company by returning thanks in English, 
German, and French. Here was the photo- 
grapher's chance, and he took it. The result 
is shown in the illustration on opposite page. 
I am indebted to Babcock & Wilcox, Ltd., 
for the photograph from which this halftone 
was reproduced. I could not miss the oppor- 
tunity of mounting the upper deck to get a 
snap of the “crowd” myself, because the 
light was good and the grouping also seemed 
excellent. I also secured a snap of 
Mr. Rosenthal returning thanks. He can be 
seen at the top right hand of the composite 
illustration on page 245. 

Just before leaving the boat I had the 
pleasure of being introduced to a gentleman 
I much wished to meet, Mr. L. McGeoch, 
one of the most enterprising of Glasgow's 
sons, and one of the principals of the well- 
known firm of Wm. McGeoch & Co., whose 
palatial new warehouse buildings and offices 
were illustrated and described in the Inter- 
national Number last month (I. N. 109 & 151). 


Glasgow City Greets Us. 

Returning by the boat to Greenock, 
thence by train to “ Glasgie,” I acknow- 
ledged to myself and all and sundry that I 
had spent one of the most enjoyable days of 
my life, and, if I may be allowed to draw 
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invidious comparisons, the best day of the 
tour. Before finally retiring to rest we were 
to receive yet another sign of Glasgow's 
good intentions towards us. Ву the 
invitation of the Electricity and Tramways 
Committees we were to meet the local 
celebrities at a conversazione held in the 
City Art Galleries, which look across the River 
Kelvin to the University, the scene of the 
previous night's gathering. Not far short of 
2000 guests were present, representing the 
civic, commercial, and scientific interest of 
the city, and the scenes in hall, galleries, 
and refreshment rooms were of the most 
brilliant character. The great organ was 
pealing forth as we entered, and this was 
subsequently followed by a selection of 
music by the band of the rst Lanarkshire 
Royal Garrison Artillery Volunteers. Short 
speeches of welcome were given by Ваше 
Edward Watson, the senior magistrate (in 
the absence of the Lord Provost in London 
on municipal business), and Councillor R. 
M. Mitchell. Appropriate responses were 
made. Mr. R. K. Gray, in the absence of 
our President— who unfortunately mistook 
the time of the reception, through, I believe, 
an error in printing —spoke on behalf of the 
Institution of Electrical Engineers, and Mr. 
C. O. Mailloux, of the United States, made 
a very effective speech on behalf.of his 
countrymen. Prof. Farny followed with a 
few well-chosen words in French. The 
visitors experienced great pleasure in inspect- 
ing the superb art treasures in the galleries. 
Many of the great masters’ most exquisite 
examples are deposited on the walls, and I 
am looking forward to another visit to renew 
my acquaintance with them. Of one thing 
we were all assured as we turned in late that 
night: Glasgow had excelled herself in her 
endeavours to do us honour, and I am con- 
vinced the foreign members of the party 
were much impressed by the hearty 
character of her generous hospitality. 

We were due to leave by our *' special” at 
8.55 a.m. the next day—Wednesday, July 
4th—and off we were to the minute. Just 
before the train started an amusing incident 
occurred. I was glancing at the Glasgow 
Herald to see what that big daily had to 
say about the visit, when I happened to 
notice that the interesting little speech made 
by Mr. Mailloux of the night before had 
been attributed to Dr. Clayton H. Sharp, of 
New York. Glancing up, I noticed Dr. Sharp 
sauntering along to the train in his usual 
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imperturbable manner, and I immediately 
rose and said, “I congratulate you most. 
heartily, Dr. Sharp.” Не evidently thought 
I was paying а compliment to his country— 
it was Independence Day—and he acknow- 
ledged it in suitable terms. I communicated 
the fact to others, and Dr. Sharp was con- 
gratulated on every hand. He was over- 
whelmed, and did not see the joke till Mr. 
Mailloux himself came rushing up offer- 
ing his hearty congratulations also. ‘Then it 
was explained, and hearty laughs prevailed. 
Mr. Mailloux stopped behind to see more of 
Glasgow. Some said he bought a club: 
with which to interview the editor of the 
Herald. 


The Pride of Scotland. 

Edinburgh is, I should think, the pride of - 
every Scotsman's heart. If it is not it should 
be. I have visited the Scottish capital three 
or four times, and to me itis always intensely 
interesting and beautiful. As I presented 
a number of pictures of Edinburgh in the 
I.M.E.A. Number last year I refrained from 
taking many photos, and have only included 
one in this issue. We had one day set aside 
for Edinburgh by programme, but were not to 
sleep there because we had tohurry south. The 
Electricity Supply Departments (I.N. p. 67) 
were down for inspection as a matter of 
course, but, I fear, were but little patronized. 
I had been through both the works last year 
with the I.M.E.A., so did not trouble to pay 
a return visit, as I understood no additional 
plant had been installed in the meantime. 
Still those whose lust for power stations was: 
not yet satiated went the rounds in the 
stereotyped way. I made good use of 
the morning by revisiting the Castle and 
Holyrood. Allthe ladies and a considerable 
number of the gentlemen came along also. 
Brakes were thoughtfully provided. I think 
it was in 1886, on the occasion of the open- 
ing of the Edinburgh Exhibition, that I was 
last through the historic buildings mentioned, 
and I renewed my acquaintance with added 
interest. 


Edinburgh’s Hospitality. 

I looked forward to the speeches at the 
luncheon to be given by the Corporation in the 
North British Hotel, because I had already 
sampled Scotch after-dinner speeches and 
knew them to be good. I was not dis- 
appointed. True, I was sorry not to see the 
Lord Provost (who was, like the Lord Provost 
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of Glasgow, in London on municipal 
business) in the chair, but Bailie Dobie was 
an admirable substitute, and delighted the 
company with his humorous remarks. The 
day was Thanksgiving Day with the Ameri- 
cans, and in deference to the fact American 
spokesmen after lunch were to the fore. 
The ever-genial Mr. Lieb, in an excellent 
speech, delivered with his usual force 
and sincerity, made happy references to 
Scotland and America, which were well 
received. Mr. Brooks, of America, also made 
public confession that the tour had proved in- 
structive as well as interesting, and they would 
take back, in addition, many pleasant remin- 
iscences of it. M. Brylinski, of France, also 
appropriately replied. Опе of those little 
mistakes that happen in every well-regulated 
family took place at this function. The 
convener, Councillor Stevenson, must, I 
think, have somehow got hold of an old 
Institution list, but anyway he referred to 
Mr. Siemens as our President and Mr. Gavey 
as President-elect, and was somewhat dis- 
concerted when on sitting down he was 
informed of his error. This was the only 
little mishap in the course of what was a 
most enjoyable and always-to-be-remembered 
gathering. Mr. Gavey responded in his 
usual happy style, Mr. Mordey followed, 
and then Mr. Glazebrook toasted “The City.” 
We had sung “ Auld Lang Syne” in Glasgow, 
but we had of necessity to sing it again 


before receiving our official congé in 
Edinburgh. 
Round and over Arthur’s Seat. 

Works, power houses, shipyards and 


factories might have had no existence for 
us in the afternoon. We just revelled in 
the beauties surrounding Edinburgh, and 
thought of naught else. The Forth Bridge 
was of course the engineering attraction, and 
deservedly so, though I was sorry to see 
that no permission had been secured to walk 
across the bridge. The Municipals obtained 
this last year, and the Institution as a body 
is surely more influential than they. For 
my part, I had been past and over the bridge 
several times, and did not care to go again, 
although I certainly should have done 
had we been permitted to walk across it, as 
this unique engineering feat always has a fas- 
cination for me.  Arthur's Seat was my object 
of exploration, and thither I went with Mr. 
Odgers (Henley's smart representative in 
South Africa) and a small party (see page 245). 
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We were driven to the fcot of this famous 
eminence, and then got everything we expected 
from a hill-climbing point of view. The day 
being beautifully fine, with a gentle breeze, we 
anticipated a beautiful clear view ; but lo and 
behold when we reached the summit the 
city was scarcely to be seen, it was en- 
shrouded in mist. A view of the distant 
Firth of Forth was of course out of the 
question. The little party that had clintbed 
the hill with me were of course greatly 
disappointed, but it was one of those things 
that frequently happen in life,and the only 
thing was to be philosophical. Ву the way, 
I thought I knew something of hill-climb- 
ing, but I was either out of form through 
protracted work in London or I know 
nothing of the art, for Mr. Odgers simply 
walked away from me. There was just 
another explanation: he might have been 
in training for an Antelope race—which shot 
I hazarded at him—but he finally confided 
to me that. he much objected to the 
strenuousness of the German contingent in 
front, who were pace-makers of the first 
order, and he wanted to show them the way 
to climb hills. Не certainly succeeded. 
For myself, on this occasion I felt I had 
done quite enough for enjoyment's sake. 


Round Curves at Sixty to Seventy. 


The local Reception Committee did its 
duty up to the last and saw us safely out of 
Waverley Station. Between Edinburgh and 
Newcastle we travelled at high speed ; to me 
it seemed an alarming rate to negotiate curves, 
and though I'm not generally nervous on the 
railway, I didn't quite like it after the Salis- 
bury accident. Ifelt, however, confidence in 
the L. N. W. R., even though we were running 
over a strange line. Before reaching Berwick 
we were pulled up dead for some reason or 
other, and it is characteristic of the company 
that no one thrust his head out to ascertain, 
if possible, the cause of the delay. Hadany 
done so the reason would have at once been 
evident. The official photographer was busy 
taking the train while we went complacently 
on with dinner, which was then being served. 
I did not hear of this until later when the 
actual photos were presented to us by the 
company’s servants on the train. I exhibit 
a reproduction on page 266. 


Grimy Newcastle. 
Six hotels were called upon to house us on 


Tyneside, and opinions differed greatly as 
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to their relative comfort when we congre- 
gated next morning for the first item on 
the programme. А day in Newcastle was 
not enough, but it was all we could spare, and 
to do the place thoroughly we had to be 
split up again. Armstrong’s at Elswick, 
Holmes’ and Parsons’, and a drive through 
the city—these were the alternatives, and I 
chose the second. I wanted particularly to 
go oyer the works at Holmes’ and also at 
Parsons’, more especially as both firms are 
now ful up with orders; and one more 
reason —І wanted to have a chat with the 
respected head of the former firm, Mr. John 
Holmes, whom I only had the pleasure of 
meeting for a brief while some few years ago. 
Knowing several members of this estimable 
firm also, it was with a feeling of friendship 
that I accompanied the party. 


Motors and Turbines. 


We all met at the Wood Memorial Hall 
at 9, in which the local Reception Committee 
received us, and were then taken by electric 
cars to our several objectives. It was quite 
a crush getting into Holmes' works, but we 
were amply rewarded when we spread out 
inside (I.N. p. 162). Mr. Clatworthy person- 
ally explained to me the processes of manu- 
facture, laying special emphasis on his own 
system of driving printing presses for news- 
paper work. He has got up a very clever 
and effective pamphlet embodying replicas 
of the names of all the great dailies and other 
newspapers regularly produced by the aid of 
his system, the matter reading on to form a 
very striking recommendation for the system. 
This literature was distributed, together with 
reprints from THE ELECTRICAL MAGAZINE, 
which I was proud to see and which I may be 
pardoned for considering in good taste and 
most attractive. Before admission to Par- 
sons’ works the ordeal of signing the visitors’ 
book had to be gone through. We were 
jammed in a narrow vestibule, while those be- 
hind called on the particular signatory not to 
write a book or make his will, because we 
wanted to get into the works ! 

АП this banter was forgotten as soon as 
we were in the shops. Notebooks were got 
out, and a start was made by several visitors 
to jot down interesting things laid open for 
inspection. It was but natural that а polite 
request should be tendered for these memos 


to be put away, which they were and 
promptly in every case. No cameras were 
allowed. : 
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A Pioneer Turbine Works. 


We could hardly realise that we were 
entering the pioneer steam turbine works of 
the world, though the fact was borne in 
upon us in the lobby, where one of the Paris 
Exhibition machines of 1880 was on view. 
In the shops, however, we were brought right 
up to date by sight of the splendid examples 
of modern machines in course of construc- 
tion. Parsons’ are nothing if not thorough, 
and engineers on every hand, within my 
hearing, were remarking upon the substantial 
construction of the designs in process of 
building. The Americans were very keen 
on the blading process, and asked many 
questions regarding its exactitude and efficacy. 
In particular they were interested in the 
distribution of the blades round a given 
circumference. There could be no question 
as to the popularity of the steam turbine, 
and I should also think that as a practical 
machine it has come to stay, despite the 
opinions I heard expressed that it merely 
existed in response to the prevailing fashion. 
In the test house we saw several large tur- 
bines running under load, and in the winding 
shop, a section from which visitors are ex- 
cluded in most works, there was plenty to 
interest the party. I was surprised to find 
the works so unpretentious. Ifany American 
firm had done a quarter what Parsons’ have 
for the steam turbine, they would have had 
their name written all round the works, and 
blazoned on the sky that Smith’s turbines 
licked creation. We may be peculiar in 
these matters; I think we are, but we get 
there all the same. I hope my good Ameri- 
can friends will not take offence at my out- 
spokenness. There's merit in advertising all 
the same, and perhaps we could do a little 
more of it with advantage. We may Zave to. 


An Ocean Mammoth. 


A short tram ride from Parsons’ took us to 
Swan and Hunter and Wigham Richardson’s 
shipyard, where the * Mauretania" was on 
the stocks. By kind permission of the man- 
agement, we were allowed to wander through 
the yard and over the vessel at will. I shall 
never forget the sight. It was far more 
wonderful than that presented by the “ Lusi- 
tania” on the Clyde. Here the massive yet 
fine proportions of the sister vessel could be 
made out. You could distinguish the points 
which placed the splendid ship ahead of all 
its predecessors, and, what is more, you were 
able to appreciate the distinction. But the 
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din, the hustle, the smoke, the clatter, and 
the clang! Amidships, where we could get 
after some athletic feats, the sounds were 
incessant and deafening. 

On deck was the sight. To look up into 
the roof of the berth and see the overhead 
electric cranes gliding above the scene as if 
in response to some mystic influence. These 
cranes simply fascinated me. I could not 
keep my eyes off them. The men operat- 
ing them are, in my opinion, artists, not 
mechanics. They can swing the boom, 
travel, and. raise or lower the load, all at one 
time. The thing looked uncanny, but it was 
real enough, and is one of the main features 
of the ship’s construction. Without those 
cranes, completion on contract time would 
not be possible. Steam would be out of the 
question, and only electric power can accom- 
plish where steam and hydraulics fail. The 
use of electricity in that particular shipyard 
was an eye-opener to me. No bones were 
made about it. The steam derelicts were 
there, scattered around like danger signs 
over а thin ice patch. Неге was some- 
thing which astonished the visitors, and they 
were frank enough to admit that we were not 
behind the times. The ladies of the party 
reached the upper deck of the huge vessel 
by lift—time-saving and labour-saving devices 
everywhere—and I think that one or two of 
them were actually appalled by the sight 
of the great gaping holes in which the men 
were working like so many demons. I took 
several photos, but, in view of the difficulties, 
one or two only were successful. І present 
a 25th-ofa-second ‘“ѕпар” of a part of the 
upper deck of the vessel on page 245. It 
is worthy of note that the mammoth “ Mau- 
retania,” like its sister ship the * Lusitania,” 
will be turbine-driven, and will steam 25 
knots per hour. Before leaving the vessel, 
I took a photo of our party departing from 
the shipyard, from the top of the stairs lead- 
ing to the upper deck, and the people on my 
plate look like midgets. Returning through 


the shipyard the end portion of the old. 


Roman wall—hence the name Wallsend— 
was pointed out to us. 


A Drill Hall Lunch. 


The luncheon given by the local Reception 
Committee was a pleasing and diverting 
function, because it was held in the Wallsend 
Drill Hall and there was no elaboration. 
The Tyneside is no place for gilded chambers 


or power houses in stone and terra cotta. . 
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It is just a hard matter-of-fact money-making 
* show," and there 15 no pretence made to 
disguise it. Why, we could actually wash 
our hands, or swill them rather, under the 
one tap in the place, and get our boots well 
splashed into the bargain! That was more 
than we could have done anywhere else 
previously. Mr. H. L. Riseley (Chairman 
of the Reception Committee) ably presided 
over the meal, which was simply and taste- 
fully served. Speeches were commendably 
short. The Chairman struck a sincere note 
of welcome, and suggested that from what 
they had observed, particularly on Tyneside, 
they would acknowledge there were still 
a few kicks left in the old country. Herr 
Naglo paid a high compliment to the 
arrangements of the tour, and remarked that 
under the guidance of Mr. Lloyd we might 
find ourselves in Paradise, granted another 
week at disposal. 

The popularity of our hard-working secre- 
tary was abundantly evident by the reception 
of his name, especially with the foreign 
members. 


Tin Power Houses. 


They do not mince matters on Tyneside. 
When they want electric power supply in 
bulk, and realize they must have it, down 
goes a batch of steam turbines, the biggest 
to be found, and just to keep the rain off 
they are covered with a galvanized shed. 
Such is Carville—only a short walk from the 
Drill Hall—where we hastened after lunch 
(I.N. p. 72). I didn't see Mr. Hammond there, 
or he would surely have become attenuated 
with horror at the sight of it. What, no stone 
pillars, glazed brick and terra cotta facings ? 
Great Merzian thunders, no! This is Tyne- 
side, where London's power in bulk comes 
from (or will do some дау?) The Americans 
were beside themselves with delight. ‘Waal, 
I guess this 15 great,” says one. ‘** You 
Britishers have got us Americans skinned 
to death on this cheap electric power 
proposition, and don't you forget it." I 
shall not forget it, because I was proud 
to see the enthusiasm was genuine. Mr. 
Lieb was particularly complimentary. Note, 
from my snapshot in the composite block 
on page 245, that he courteously lifts his hat 
to Mr. C. H. Merz at the parting ofthe ways. 


Monster Turbines. 


From Carville it was but a short drop 
down the Tyne to the Wallsend Slipway and 
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Engineering Co.'s works, where we were to 
see the ** Mauretania " boilers and turbines 
in course of construction. Here was another 
surprise packet. Pour steam turbines to 
develop a maximum of 7о,оооћ.р., the largest 
of their kind ever thought of, let alone built. 
And what was it all for? To wrest the 
position of the fastest liner afloat from Ger- 
. many and to put Great Britain ahead of all 

other nations on tbe seas. А mighty idea 
undergoing a mighty process of expression, 
and before our very eyes. The Britishers 
present said little, but thought a deal. There 
was just an odd question here and there, and 
then the main party strolled on in silence, 
looking on in wonder. I hope I shall not 
be accused of discourtesy to our foreign 
friends, but somehow the query insidiously 
appealed to me as I heard German spoken 
all around, “15 this the proper thing to do?" 
I could not help mentally questioning the 
wisdom of it. We all know and admire 


the enterprise and energy of our Teutonic 


brethren, but their patriotism carries them to 
considerable lengths and “hits us hard." 
They are not going to passively allow us 
to snatch again and hold for long the blue 
riband of the Atlantic if they can help it, 
and do we want to go out of our way to 
show them how to doit? Perhaps I may 
be pardoned for the thought that came over 
me on this memorable visit that this was a 
typically and peculiarly British scene, wholly 
British, * Militantly British,” and as such 
should be reserved only for British eyes 
and ears. 

* Alľs fair in love and war” may well be 
translated “ All’s fair in commerce and war,” 
and perhaps the Germans thought so as they 
took mental notes of the busy and, for them, 
the significant scene unrolled before them. 


Tyneside Reflections. 

Other thoughts were conjured up by me 
as we sailed down the Tyne, and in this 
instance I think the visit was in every way 
propitious. The amount of work that was 
going on everywhere along the banks must 
have greatly impressed the visitors, not only 
our foreign guests, but those Britishers who 
were not familiar with the sight. There was 
work, work everywhere, huge work, enthralling 
work. The place talked industry in big 
letters, pulsed with the throb of stupendous 
life and activity, and told a tale which spoke 
louder than words. I have been down the 
‘Tyne once or twice before, but I don’t think 
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the scene ever appealed so much to me. 
Perhaps the spell of it got hold of mein view 
of the company I was in. I, in any event, 
felt proud of the sight, and only vaguely 
wondered how long it would last. 

The steamer brought us to Tynemouth, 
where we disembarked, had tea at the Bath 
Hotel, and took the North- Eastern electric 
train back to Newcastle. 


The Only Grumble. 


I am not one to raise discordant notes, 
but with, I think, the Englishman’s usual 
privilege of speaking his mind, I would like 
to say a few words in regard to what I think, 
for me at all events, was the most and 
perhaps the only unpleasant episode on the 
tour. I refer to my stay at the County 
Hotel, Newcastle, where I was unfortunately 
quartered. I was refused a key to my bed- 
room, a stuffy, pokey, noisy little apartment, 
rendering sleep out of the question, and was 
treated most discourteously throughout. At 
meals I was told I could not have any food 
without presenting my voucher beforehand 
(practically cash down), and when I ordered 
a bottle of wine the head waiter wouldn’t 
uncork it wzthout the money. Mr. Mordey, 
who was at the next table at breakfast the 
second day, positively declined, as I had the 
day before, to conform to such unlooked- 
for restrictions and left the hotel, but some 
of our foreign friends thought perhaps it was 
only a bit of Northumberland custom, and 
at much inconvenience went up to their 
rooms to get what was wanted. I looked 
upon the whole thing as an insult. We were, 
in fact, treated like a pack of mountebanks, 
and on the many future journeys I hope to 
take to Newcastle I shall give the County 
Hotel a wide berth, as I think will my 
friends. 


Yorkshire’s Welcome. | 
To Leeds vzá Durham and York. This 

was the cry on Friday morning, July 6th, 

and we all responded readily enough to it. 


_ We were due to be off at 8.20, quite early 


enough. Before we left the station there 
was time to admire and criticise one of 
Stephenson's early locomotives, used at 
Killingworth Colliery. We got glimpses of 
the sacred fanes at Durham and York, the 
former especially looking very imposing, set 
as it is on a wooded ‘eminence overlooking 
the town. By noon, after settling into our 
hotels, we were received by the Lord Mayor, 
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Mr. Edwin Woodhouse, and Lady Mayoress 
in the Art Gallery, on behalf of the City and 
the Electricity and Tramway Committees, 
and afterwards adjourned to the Town Hall 
for luncheon (see p. 263). One of the first 
to greet me on entering was my old friend 
Mr. A. B. Mountain, who was chairman 
of the local Reception Committee. 


The Last Formal Luncheon. 

The interior of the Town Hall, Leeds, 
testifies to the age of the building, for its 
walls are adorned—marred some people 
would say—with clusters of huge marble 
pillars rising from floor to roof. ‘The great 
organ was unfortunately silent. The luncheon 
was notable for the cosmopolitan nature of 
the speeches, and for the curious piping 
intonations of the toast-master, who was 
nothing if not a Yorkshireman, peculiarly so. 
He did manage, however, to get the speakers’ 
names correctly. The Lord Mayor gave the 
toast of ‘‘The Visitors,” and offered a hearty 
welcome to the city. He thought we had 
acted wisely in reserving until the last our 
visit to Leeds as the onne bouche of the 
tour. We appreciated his remarks to the full 
after our outing the following day. Mr. 
Gavey, in responding, remarked that visits 


like this tended to draw together the bonds 


of international amity. Prof. Farny echoed 
Mr. Gavey's thanks for tbe magnificent 
hospitality extended to us, and Mr. Robert 
Hammond in felicitous terms proposed “The 
Electricity and  Tramways Committees." 
Alderman Matheson and Sir John Ward 
delighted us with short, pithy speeches in 
reply, and Mr. Patchell wound up an ex- 
ceedingly pleasant function by proposing the 
health of the Lord Mayor, describing our 
tour as something in the nature of a Royal 
progress and acknowledging the great assist- 
ance given by the municipal authorities 
throughout the kingdom. 


Works and Power Houses Once More. 
The Leeds local Reception Committee 
had thoughtfully provided an excellent book- 
let giving a programme of the proceedings 
printed in English, French, and German, 
and on the back a clear map ‘of the principal 
streets, indicating the places to be visited. 
We were bound to look over the Corpora- 
tion Electricity works (I.N. p. 77), and also 
a few of the principal manufacturing establish- 
ments, and I am glad to say the interest was 
well maintained. Messrs. Greenwood and 
Batley, Kitson and Co., and Joshua Buckton 


¿this drive. 
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placed T ЫЬ ене апа staffs at. our 
disposal. I joined the party for the works of 
Greenwood and Batley, and was pleased I 
went, for I found the processes of manufacture 
of de Laval steam turbines most interesting. 
My guide was Mr. Sievert, whom I have had 
the pleasure of meeting on several occasions 
in past years. This gentleman very courteously 
explained everything necessary. : The com- 
pany builds complete units up to 350h.p., and 
has perfected some remarkable automatic 
machinery for cutting the worm gears and 
pinions. After the journey from Newcastle, 
and the busy round of the day, I was too 
tired to attend the conversazione at the 
Leeds University given in the evening by 
the Pro-Chancellor, Mr. Arthur С. Lupton, 
and Miss Lupton. I heard, however, that it 
was a pre-eminently successful function, 
particularly in regard to the inspection of the 
laboratories and their textile and electrical 
equipment. The ladies, I was informed, 
had in the afternoon a very nice time at 
Roundhay Park, where tea was provided at 
the Mansion. 


A Grand Finale. 

The last day of the tour, Saturday, July 
7th, was to me, perhaps with the exception 
of the Clyde trip, the most enjoyable 
of any. In the morning we were cordially 
invited to visit the Leeds Copper Works, 
Hunslet Engine Company, and Yorks Elec- 
tric Power Company at Ravensthorpe, but 
I don’t think there was time for any of the 
party, much as they desired it, to take 
advantage of this kind thought, for at 8.50 
we had to assemble on the platform of 
Leeds New station for Harrogate. Оп this 
occasion the “special” was divided into 
two parts. I went off in the first half—the 
second following half-an-hour later — and 
arrived at Harrogate soon after 9.30. 
Here coaches were in waiting to convey us 
to Studley Royal. I shall not readily forget 
It is difficult to draw accurate 
comparisons on such occasions, but this time 
opinion was practically unanimous in voting 
the visit to Fountains Abbey, the: ]unch 
there in the cloisters, and the drive back, 
superior to any entertainment on the trip. 
For one thing the weather was absolutely 
ideal, neither too hot nor too cold, with 
à lovely cerulean blue sky flecked with 
white fleecy clouds, and the views from 
the top of the brakes were superb, 
presenting as they did some of Yorkshire's 
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finest scenery. Everyone was in good spirits 
from start to finish. On the way we stopped 
at a roadside inn to examine the old “ stocks” 
which, in days gone by, struck terror to 
malefactors. At Ripon (see page 263) a halt of 
about fifteen minutes was called by Harro- 
gate’s energetic Chief Electrical Engineer, 
Mr. George Wilkinson, to whose indefati- 
gable exertions I believe the admirable 
arrangements of the outing were largely due. 
Here the party refreshed and had a look at 
the staid architectural beauties of the old 
cathedral, though I must confess with regret 
that mine was but a flying visit of two 
minutes, as I had to find the post office to 
despatch telegrams to London. What a 
lovely walk that was through the Marquis of 
Ripon’s unsurpassable park, vistas of lake— 
with stately swans sailing along—and lovely 
foliage presenting themselves every now and 
again through gaps in the greenery skirting 
the water. And the luncheon in the Abbey 
cloisters, it was simply unique. The grand 
old ruin must have been a magnificent place 
in its time, not perhaps so large as Glaston- 
bury, but, I should say from what remains, 
superior in architectural adornment. I used 
up the remainder of my plates in securing 
photos of beautiful old Norman arches and 
other gems of the ancient sculptor’s and 
builder’s art, and I am able through the 
courtesy of Professor Cormack to present a 
picture of the interior of the cloisters, taken 
by him whilst we were at lunch. І think he 
was the only one who succeeded in getting 
this. It was a difficult feat, having regard 
to the uncertain light and movements of 
guests and attendants. Prior to the repast, 
by the kindness of Mr. Gavey I photo- 
graphed the majority of the party just 
outside the cloisters. Reproductions of 


one or two of the views mentioned above - 


wil be found in the composite design 
presented on page 263. We stayed in 
and around the Abbey ruins for perhaps 
half-an-hour after luncheon. I could have 
remained for a whole day—and longer. . It 
was here that I was formally presented to 
Herr Naglo by that most affable and pains- 
taking of men, Dr. Blochmann — whose ac- 
quaintance I. had made during the tour— 
and invited to join the Elektrotechnischer 
Verein, an invitation which I signified my 
pleasure in accepting. Dr. Emil Naglo is a 
past-President of the German society in 
question and Vice-President now. The 
Elektrotechnischer Verein—in which Herr 


265 


Naglo takes a great interest and is one of the 
founders—has 3000 members spread all over 
the world. It is worthy of note also that he 
was one of the founding members of the 


Society of Telegraph Engineers and Elec- 


tricians Dr. Rudolph Blochmann is a 
consulting engineer of eminence at Kiel, 
and President of the Kiel Electrical Society. 
Very good likenesses of these gentlemen will 
be found among the larger groups. 

On returning to Harrogate vzá Marking- 
ton, Bishop Thornton and Ripley, we were 
entertained to tea in the Kursaal By the 


‘courtesy of the musical director an excellent 


concert was provided, Continental and 
American compositions being rendered out 
of compliment to our guests. All the chief 
places of interest—baths, drinking-wells, 
winter gardens, electricity works, &c.— were 
open to us on presentation of badges. 


Au Revoir and Bon Voyage. 


The return to London, with a short stop 
at Leeds to join up the “special,” was a 
constant round of leave-taking. President 
Gavey and Mrs. Gavey, to the merry 
accompaniment of the popping of cham- 
pagne corks, graciously walked through the 
train and shook hands with the entire 
company, from the highest to the lowest, 
and after this somewhat trying ceremony 
bon voyage was the prevailing word. It 
was a happy ending to a memorable tour. 
Somewhat tired, but with a store of imperish- 
able recollections, we arrived at King’s Cross 
soon after eleven. 

A Word as to the Express. 


The L. & N. W. * special" deserves a 
short article all to itself. I have travelled 
over long distances in America and other 
countries, and have had every sort of 
accommodation, and I can safely say that 
I have never had greater comfort than 
that provided by our premier line. I am, 
perhaps, pre-prejudiced in favour of the 

& N. W. Ilive on the line some 3o 
miles from London, and like it, but latterly 
I have heard ominous grumblings in regard to 
details of management, and in some things I'm 
bound to confess the І. & N. W. are not quite 
up to date. I am speaking generally. Spe- 
cifically, with regard to the “ special" we had 
the privilege of travelling on, the L. & N. W. 
not only surpassed itself, but proved its capa- 
city for meeting every requirement and all 
contingencies. As to the ease with which 
we ran over the metals—well, is not the 
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permanent way of the L. & N. W. an 
object-lesson to the world? 
foreign visitors ‘‘furiously to think.” Опе 
of them, my vis-à-vis part of the journey, 
gently suggested to me on the road to 
Birmingham, **We do not make much pace." 
I asked him at what speed he thought we 
were going; he replied that from his ex- 
perience—and he had ‘‘travelled much” 
—he should say we were doing about “ 35 
miles in the hour.” Irisked between 50 and 
бо. We timed it; 
to stop-watches, running at a little over 
57. An enquiry of an official confirmed 
this. My friend was silent. 

The special express train consisted of nine 


It gave our 


we were, according 
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general attendants, three carriage artificers- 


two baggage sorters, five cooks, sixteen waiters, 
andone guard. Duringthe journey the baggage 
sorters handled every piece of luggage, which 
amounted to 400 packages, weighing a little 
over ten tons, and under the superintendence 
of Mr. A. K. Langridge marked each package 
with the number of the room it was destined 
for at the next hotel. An adequate postal 
service was provided en route. 

Meals were served on the train, being 
entirely prepared and cooked in the kitchens 
on the dining saloons. The train passed 
over the metals of the London and North 
Western, Caledonian, North British, North 
Eastern, and Great Northern Railway Com- 
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THE LONDON AND NORTH WESTERN “ SPECIAL." 


dining cars and two baggage vans. ‘The 
former were 65ft. long and oft. wide and 
mounted on two six-wheeled bogies, the 
total weight being 41 tons 9 cwt. The 
seating capacity varied from 20 to 30 pas- 
sengers. The total length of the train was 
651ft., and the total weight, exclusive of 
locomotive, 374 tons 9 cwt. The train was 
lighted throughout with electricity worked 
on the Stone system, and each saloon was 
fitted with electric cooling fans and electric 
bells. It was elegantly upholstered, and as 
clean as anew pin. ‘The interior woodwork 
was, I believe, in oak and maple picked out 
with gold tracery, and the ceilings appeared 
to be ornamental composition enamelled 
white. The exterior of the train was a 
picture in white and brown, and looked as 
smart as though just out of a gigantic band- 
box. ‘There were thirty men employed on 
the train, as follows :—One interpreter, two 


panies. The steepest gradient negotiated 
with the entire train was on the London and 
and North Western line in the Lake district 
between Keswick and Troutbeck, where there 
is a bank of 1 in 60 for some miles. 

The North Eastern Company found it 
necessary to run the train in two portions 
between Leeds and Harrogate, as men- 
tioned, owing to the very heavy nature 
of the line. The total distance covered 
by the train was 98o miles, made up as 
follows : — Euston to Birmingham, 112%; 
Birmingham to Manchester, 835; Man- 
chester to Liverpool and back, 63; Man- 
chester to Windermere, 834; Keswick to 
Glasgow, 138}; Glasgow to Edinburgh, 46+ ; 
Edinburgh to Newcastle, 1244 ; Newcastle to 
Leeds, 106; Leeds to Harrogate and back, 
361; Leeds to London, 185%. I am in- 
debted to Mr. S. B. Carter, of the L.N.W.R., 
for a number of the above particulars and 
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for photos. I have nothing but praise to say 
for Mr. Carter ; he was an ideal representative 
for the Company. 


CONCLUDING REMARKS. 

In putting together a necessarily hurried 
narrative of this description one is apt to miss 
a point here and there, and perhaps to omit 
to give justice where justice is due. If I 
have done this in any one or more instances 
I crave indulgence. I was working at high 
pressure for weeks before the tour—the big 
International Number was no trifle to 
handle—and the rush of the round of visits 
to follow, coupled with a mass of work to 
cope with on arrival back in London, brought 
me down considerably below par. Then 
what a spell of hot weather we have had to 
contend with—glorious weather perhaps, but 
still unmistakably exhausting when one has 
to work one’s every minute of the day and 
frequently into the night. This is my 
excuse if my little story of the tour falls far 
short of letter-perfect. 


Foreign Opinions on British Electrical 
Work. 

The opportunities I had of ascertaining 
the views of our foreign friends upon British 
apparatus and practice were few. One does 
not like to ask leading questions, and it 
would be difficult in any event to obtain 
anything but a complimentary reply, which 
the natural politeness of the visitor would 
dictate. However, as far as I could gather 
from conversation and observation most of 
the party of visiting engineers formed the 
opinion that in many branches of work, especi- 
ally electrical instruments and such like, the 
Britisher is nght on top. The greatest 
amount of attention on the tour seemed to 
be expended on the turbo-generators and 
steam turbines, and one always found the 
German contingent present on such inspec- 
tions. There was one exception, Ze, the 
visit to Willans and Robinson’s works. І can- 
not understand the somewhat sparse attend- 
ance there. To my mind it was a great 
mistake. I appreciated my visit to the shops 
of this great and reputable firm as much as 
any visit on the tour, and those who were 
not there missed much of value and interest. 
Perhaps the ubiquitous Mr. Oechsner seduc- 
tively advanced the charms of B. T. H. manu- 
facture in some way. Anyhow he secured 
the bulk of the company. Of one thing I 
am certain in regard to British work. Our 
visitors, many, be it remembered, in the front 
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ranks of science and manufacture, were of 
opinion that Britain had made enormous 
strides in the field of electrical progress and 
enterprise, and although they were apt to 
somewhat criticise details of construction, 
the general consensus of opinion was that 
Great Britain was not going to be beaten— 
nay, more than that, they had something to 
learn from us on this visit, and that in the 
time to come some of those who were now 
professors would become students in the 
sense of adopting our practice in many 
respects. We had something worth showing 
our foréign friends after all, even the 
American experts. 


The General Arrangements. 


Before finishing up I take this opportunity 
of expressing in most emphatic terms what 
I know to be the unanimous opinion of the 
party, our foreign guests and the British 
members alike, that the arrangements 
throughout were generally speaking perfect. 
I feel that our indefatigable Secretary, Mr. 
С. C. Lloyd, is in the main responsible for 
this. The amount of detail he and his 
able assistants—prominent among whom 
should be mentioned Mr. P. F. Rowell, 
assistant secretary, and Mr. К. Tree, chief 
clerk—undoubtedly had to get through can 
be better imagined than described, and yet 
there were no catastrophes, not even were 
there hitches. 

Mr. Wheeler, the American president, at 
the Birmingham luncheon paid a tribute to 
the arrangements and organization when he 
said * You have beaten us to a standstill at 
our own game.” Coming from such a source, 
from one who hails from a land where big 
conventions and tours are handled every 
day as it were, this speaks volumes. I had 
the opportunity on the way back from Leeds 
to London of hearing the expressed opinions 
of the American contingent. Mr. Lieb, Mr. 
Pope, and others who have great experience 
in these matters, were loud in their appre- 
ciation of the order, system, and comfort of 
the trip. The former gentleman at the 
Edinburgh luncheon acknowledged that the 
Institution had “ beaten all records." “ Ad- 
mirable” was the word all round, and this is 
the verdict. But not alone to our officials 
at Victoria Street is the credit. From our 
respected President, Mr. Gavey, downwards, 
thanks and appreciation are due. If I 
can single out conspicuously, I might men- 
tion one whose courtliness and consideration 


268 


are proverbial ; I mean, of course, our greatly 
esteemed past-President, Mr. R. K. Gray. 
His manner of working 1s quiet and unosten- 
tatious, but it is none the less most effective 
and thorough. His assistance was something 
to be glad of, and everyone recognised it. 
But what could the Central Office have done 
without the local sections, and especially the 
chairmen of such, whose names I have 
acknowledged in the narrative? The success 
of the whole undertaking is largely due to 
their untiring efforts. They gave of their best 
and spared neither time nor labour to the 
end in view. 

The excellent arrangements in regard to 
the ticketing of the baggage, all so lucidly 
set forth in the instructions ; the handling of 
the baggage itself, under the able superintend- 
ence of Mr. Langridge—referred to in the 
story ; the thought and care with which we 
were furnished by the Institution with the 
excellent guide books (on the model of 
those supplied on the American tour) and 
other literature at the appointed and neces- 
sary times and places—these and the hundred 
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The New President of the Verband 
Deutscher Elektrotechniker. 

In our International Number we pre- 
sented a portrait of Dr. Budde, the President 
at the time. of the Verband Deutscher 
Elektrotechniker. Since 
then we understand that 
a new President has 
been elected in the per- 
son of Prof. Dr. Wilhelm 
Kohlrausch, and we are 
privileged in being able 
to reproduce his photo- 
graph, to which we 
append the following 
short biography. 

Dr. Kohlrausch 15 a 
Privy Councillor and 
professor of electrical 
engineering at the Royal 
Engineering High 
School at Hanover, and 
was born at Marburg, 
in Hesse, оп May 14th, 
1855. Hestudied at the 
Gymnasiumat Hanover, 
and from 1874 to 1878 at the Polytechnic at 
Darmstadt and the Universities of Gottingen 
and Wurzburg, graduating as Doctor of Philo- 
sophy at the latter. In 1878, Dr. Kohlrausch 
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and one other things, down to the assiduous 
and polite service of the attendants on the 
special train, left nothing to be desired. АП 
these considerations robbed the journey, or 
rather the ** hustle," of its terrors, so graphic- 
ally depicted and anticipated in one short 
sentence by the Daz/y Ма! the day before 
the start. The “survivors,” we were virtually 
told, would return in ten days sadder and 
wiser men. Wiser, perhaps, but not sadder. 
It was a tour not to be missed, as apart from 
the educational lessons gained, the inter- 
national friendships renewed, and the new 
links which have been forged, this tour will 
give а fillip to electrical development which 
cannot fail to have a lasting benefit on the 
industry, and to remove any lingering impres- 
sion that may have existed in the minds 
of our foreign guests that Great Britain is 
behind in the science and work of electricity. 
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was appointed second assistant to the late 
Prof. Kundt at the Physical Institute of the 
University of Strasburg, and in 1879 he was 
made first assistant. At Easter, 1883, he 
was chosen as special Professor for Theoreti- 
cal Physics at the same 
University. At this time 
he had already devoted 
much attention to elec- 
trical matters, апа 
had delivered many 
lectures on the subject. 
In 1884 he was ap- 
pointed Professor of 
Electricity at the Royal 
High School of Han- 
over, a chair having 
then been founded for 
this branch of science. 
In July, 1892, he was 
appointed Rector for a 
period of three years. 
His treatises on the 
optics of crystals, acous- 
tics, electricity, and 
magnetism have been 
published in ** Wiedemann,” whilst his works 
in regard to the electrical measurements of 
dynamos have appeared chiefly in the 
* Elektrotechnische Zeitschrift.” 
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THOMAS PARKER LIMITED, 


ELECTRICAL ENGINEERS & CONTRACTORS, 
. WOLVERHAMPTON. 


TELEGRAMS “COILS.” TELEPHONE 34. 


ON WAR OFFICE, ADMIRALTY, AND 
INDIA OFFICE LISTS. 


“CONTRACTORS TO H.M. GOVERNMENT. 


PATENT “C” TYPE. 


DYNAMOS AND MOTORS 
HAVE 


ACCESSIBILITY, RELIABILITY, 


AND 


EASE OF ERECTION. 


PROTECTED, VENTILATED, AND TOTALLY ENCLOSED. 


1,000 B.H.P. 


20,000 B.H.P. 


OF DYNAMOS AND MOTORS 
FITTED WITH 


AUXILIARY COMMUTATING POLES 


SINCE THEIR RECENT REVIVAL. 


PERFECT COMMUTATION WITH 
FIXED BRUSHES. 


WIDE SPEED VARIATION WITH 
SHUNT REGULATION ONLY. 
ERECTING. 
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IELECTHRICAL | 
кынык 


OF THE 


HIGHEST POSSIBLE RESISTANCE 


MAY ALWAYS BE 


Obtained Promptly and at Reasonable Prices 


From . . 


| JAMES MACINTYRE & Co., Ltd., 
| BURSLEM, 
STAFF., ENGLAND. 


Quotations for Special Articles given on receipt of 


Samples, Models, or Drawings. 
s 


Richly decorated Articles for luxurious . fitments executed 


to order. 


ling with Advertisers please mention The ELECTRICAL MAGAZINE. 
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ESTABLISHED 1838. 


JAMES MACINTYRE ё Co., Ltd., | 


BURSLEM. 


A few only of the many thousands of articles we make. 
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Ww. McGEOCH & d 


Manufacturing Electrical Engineers, 


108, ARGYLE STREET, GLASGOW, 


MAKERS OF 


Electric Light 
Fittings 


of every description 
FOR 


"^ HOUSE, SHIP, MILL, and MINE 


No. 7397. INSTALLATIONS. 


Works: Warwick Works, Birmingham. 
London Address: 11, Charing Cross Road, W.C. 


Telegrams: *McGEOCH," GLASGOW, BIRMINGHAM, LONDON. No, 1216. 


SWITCHGEAR, 


Instruments, Transformers, &c. 


Catalogues & Price Lists Free on Application, 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 


21 


ELECTROMOTORS, LIMITED, 


OPENSHAW. 


Telegrams:: MAGNET, MANCHESTER. Telephone : 4442. 


2-TON ELECTRIC WINCH. 


STANDARD MOTORS, - 
| VARIABLE SPEED MOTORS, 
WORM & SPURGEAR SETS, 


CRANE, LIFT & HOIST 
MOTORS. 


LONDON OFFICE: 


99, Queen Victoria Street, E.C. 


Telegrams: ORDERS, LONDON. Telephone: 8078, BANK, 
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YNAMOS & IMIOTORS 


DIRECT, SINGLE-PHASE 
AND POLYPHASE CURRENT. 


* ro 1,000 sn». 


б to Į Speed Variation (0%: тее m) Бу 


Special Cases 


Shunt Regulation only. 


PHOENIX DYNAMO MFG. CO. 


Thornbury Works, BRADFORD. | 


London Office: 17, VICTORIA STREET, WESTMINSTER, S.W. 
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Hosted by Goog le 


Brushes being 


FIXED 
fixed in c 
NEUTRAL Position of 
POSITION Brushes with 
— — Sparkless 
Motors САК Commutation 
equally well in колле 
EITHER aas 
Direction of — —— 
Rotation. Overloads. 


Telephone No. Telegrams: 


5365 Central, London. Patent INTERPOLE Type. "INTERPOLE, London.” 


тнг MORRIS HAWKINS ELECTRICAL CL ce натен 


DES Eom un. CO., 


U ust 


Telegraphic Address— 
' RHODIQUE," all Offices. 


bead Office and Works : 
BRADFORD. 
| BRANCHES: 
London. Birmingham, 


Manchester. Bristol. 
Newcastle. Glasgow. 


Direct and Alternating 
Current 


MOTORS. 
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CONDUITS, LI 


Sole -. —À 1 
Manufacturers CENE. | Garrison Lane, 
of the | Birmingham. 
SIMPLEX E 
STEEL 20, Bucklersbury, 
CONDUIT LONDON, E.C. 
SYSTEM a 
For Electric LARGE 
Wiring STOCKS 
| HELD FOR 
MS USA IMMEDIATE 
dw % DELIVERY. 


SIMPLEX 


MI'TED,. 


BRITISH MADE—GUARANTEED. 


The Universal Adjustment makes them equally 


suitable for use on Wall, Desk, or Ceiling. 


PRICE £2 I4. O. Subject. 


xa Write for New Catalogue M 5. 
e 


| ELECTRIC & ORDNANCE ACCESSORIES Co., Ld., 
Stellite Works, BIRMINGHAM. 
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"uu. 
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Ж PAPEST | 
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PARK ST., SOUTHWARK, 
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NEWTON BROS., Derby. 
DYNAMOS » MOTORS 


for all purposes. 


Telegrams: Dynamo, Derby. Telephone: 413. 


LONDON OFFICE: 

59, VICTORIA STREET, WESTMINSTER, S.W. 
Telegrams: Accusative, London. 

Telephone : 5097 Westminster. 


Type III. 
Reducing Steam ANM 
from 1401Ь. 


IF YOU ARE NOT TAKING 


The Electrical Magazine 


regularly, you are losing much valuable 
information. 


It gives, in a concrete yet comprehensive | 


i : form, for sixpence a month, a record of the 
Telegrams: AY NS STEAM World's Electric Fedgrias: Obtaínable yr 
‘ " Lett way Bookstalls an ewsagents, nnua 
а A BERI i SEPARATORS, <Б Ед 10/6 (abroad 12/6), post free. 


including all special issues and binding cases. 
Head Offices : 4, Southampton Row, London, W.C. 


БОШ" AS a STOP VALVES, 
We GATE VALVES, 
dv STEAM TRAPS. 


THE 
HIGH-SPEED 
BRAIDING 
MACHINE 
CO., Ltd. 


Works ; 
Dame Agnes Street, 
NOTTINGHAM. 


Telephone: 2012. 
Telegrams: ''CRUSOB.' 
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| SELIG, SONNENTHAL & C0., 


SOLE AGENTS FOR PATENT 


BRAIDING, WINDING, TAPING, 


AND OTHER COVERING MACHINES. 


For Insulating 
Electrical 


Telephone, Telegraph, & 
Wires, &c., &c. 


2% 
s 


Р, = м 
Я Illustration 
Also built as 
DOUBLE is of 
and a 16-Strand 
TRIPLE Single 
SHES for Braider. 
applying 
two or three 
layers of 
Silk or other 
0% Тһеѕе 
material 
in one Machines 
operation. are made in 
n sizes 
for Stranding | from 8 to 
several wires, ў in pm | 72-Strand 
lapping, &c. і == and larger. 
Я Й 


85. Queen Victoria Street, and Lambeth Hill, London, E.C. 
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CRAVEN BROTHERS Ltd. 


MANCHESTER AND REDDISH. 


DOUBLE AXLE TURNING LATHE. 


High= Class HIN] 
Modern . 


Telegrams— Vauxhall, Manchester. 
Craven, Reddish. 


Telephone No. 659 Manchester. 


Head Office— 
Vauxhall Works, Osborne Street, 


MANCHESTER. 
^ 
Contractors to the War Office, 
Admiralty, Colonial and Indian 
overnments, 
x 


ESTABLISHED 1853, 


T0018 


For Locomotive, Railway Carriage and Wagon Works, 
wt œ Ordnance, Marine and General Purposes. .% .% 


Electric Cranes 


OF ALL TYPES AND SIZES. 


Also CRANES driven by Rope, Square 
Shait, &c. 


Ground Traversers 


For 
LOCOMOTIVES & CARRIAGES. 


HYDRAULIC MACHINERY, 


SHAFTING HANGINGS, ӧс. e Io MEET me газа MACHINE, 
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Mountain & Gibson, LIMITED, 


Successors to the 


McGuire Manufacturing Co. E ngi neers. 
ELECTRIC TRAMWAY & RAILWAY EQUIPMENTS, 


TRAMCARS, LOCOMOTIVES MOTOR & TRAILER TRUCKS, SWEEPING CARS, 
WATERING CARS, ACCESSORIES. 


SOLE MANUFACTURERS OF 


The '' M.G."' Electric Motor and Trailer Trucks (Single and Bogie Types) for Tramcars, Railway 
Carriages, and other Rolling Stock. 


The ''M.G."' Electric Locomotives for Light Railways, Mines, Collieries, Iron and Steel Works, 
Docks, and Harbours. 


The '' M.G.'' Sweeping and Watering Cars and Snow Ploughs, for Tramways and Light Railways. 

The ** M.G.'* Trolley Standards, Lifeguards and other Fittings for Tramcars, Motor Coaches, etc. 

The ** M.G,’’ Improved (Protected) RADIAL TRUCKS (Motor and Trailer) for Electric Tramcars, 
and other types of vehicles, specially suitable for Tracks with Sharp Curves. 

T he McCollum Patent MOMENTUM BRAKES for Tramcars and Light Railway Coaches. Simple, 


effective, reliable, and inexpensive. 
Spare Parts and Renewals for all Types of Trucks a Speciality. 


Works: Elton Fold Works, BURY, Lancs. 


LONDON OFFICE: 63, Crutched Friars, Fenchurch Street, E.C. 
Agencies: GLASGOW, BELFAST, NEWCASTLE-ON-TYNE, 
BIRMINGHAM, ёс. 


С u — —  ———29 Ó 
ELECTRIC HOISTING & HAULING GEARS 


Telegraphic Address : HAULING, BIRMINGHAM. 
ABC (5th Edition) and LIEBER'S 
CODE USED. 


Haulage & Hoisting 


for all purposes. 
Pumps & Coal-cutters, 


Telephone :—Aston No. 208. 


Send your enquiries to 


M. B. Wild 


and Company, Ltd., 
ARGYLE STREET 
ENGINEERING WORKS, 


Nechells, 


BIRMINGH AM. Type “B” Self-contained Portable Single Drum Hauling Gear, 


arranged for either road or rail. 
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EORGE ANGUS @ Co., Ltd., 


NEWCASTLE-UPON-TYNE. 


JOHANNESBURG, S.A. 


LONDON, LIVERPOOL, MANCHESTER, LEEDS, CARDIFF, BIRMINGHAM, GLASGOW. / 
BD ORK, U.S.A. | 


AND AT BENTHAM, LANDS. 
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THE "GUNDALL" Patent OIL ENGINE, 


THE MOST POPULAR OIL ENGINE. 


In use in all Countries. 


CUNDALL'S NEW 
SUCTION GAS 
ENGINE ano GAS 
PRODUCER PLANT. 


50 h.p. costs under 5d. 
per hour. Larger and 
smaller engines at the 
same rate, sizes 10 to 


SS 300 h.p. 
CUNDALL, SONS & CO., Lr», omer ana showrooms: 
SHIPLEY, YORKS. 20 & 22, St. Bride Street, 
E.C. 


Telegrams: “CUNDALL, SHIPLEY.” Telephone No.: 4 SHIPLEY. 


The COST of MANUFACTURING ENERGY has been REDUCED 
from 6°04d. to °85d., at 
COVENTRY ELECTRICITY WORKS. 


USE 
BENNIS | "m WRITE 
STOKERS, LL ISEUM | FOR 
BENNIS m |: Ў | FREE 
ELEVATORS Qr ILLUSTRATED 

Ў, 
AND ; BOOKLET, 
oe TERN | “IS MACHINE. 
AND Se 

SECURE STOKING 

RECORD ECONOMICAL?’ 

RESULTS. fete | 


Boiler-House with “ Bennis" Stokers and Coal Handling Plant. 


* BENNIS," Little Hulton, BOLTON. 
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‘SELIG, SONNENTHAL & CO., 


SOLE AGENTS FOR THE 


SAFETY WATER-POWER 
BALL-BEARING CLEANER, 


FOR WATER TUBE BOILERS; 
FOR STRAIGHT AND BENT TUBES; 
ALSO ECONOMISER TUBES. 


cw E i 
Will save References 
your to 
Boilers prominent 
and users 
Tubes. on 
Prevents applica- 
Accidents tion. 
я з 


HIS CLEANER is made of gun metal, in all sizes from 21п. to 6in., and 15 
operated by water-power, requiring a pressure from troo-15olbs., which is 
sufficient for thin scale, but it is amply strong to withstand much greater pressure, 
and is suitable for removing scale under one-eighth inch thick. It can be connected 
to water supply by means of ordinary hose and suitable couplings attached to the 
threaded end of the apparatus. The water escapes through the buckets and flows 
on through the tube, carrying the loosened scale with it. The cutters are placed 
at the end of arms which are pivoted or hinged, and the centrifugal force keeps 
them in contact with the scale, allowing them to adjust themselves to any unevenness, 
thus doing most effective service without injury to the tubes. 


For removing heavier scale beyond the capacity of above Cleaner we recommend 


THE SAFETY MECHANICAL TUBE CLEANER 


(Belt, Electric, or Water Driven). 
PARTICULARS ON APPLICATION. 


85. Queen Victoria Street, and Lambeth Hill, London, E.G. - 
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AEBDATRIDROT, 


-o>t ENGLAND. 


a ele „ж аали. 


Telephone : 
69, Eccles. 


Telephone : 
“Т Һот, Patricroft.’’ 


BORE HOLES FOR MINERALS, 
ARTESIAN BRINE, AND OIL WELLS. 


CONTRACTOR. 


Manufacturer of all Systems of 
EARTH BORING PLANTS. 
STEAM ENGINES & WINCHES. 
BORE HOLE & DEEP WELL PUMPS. 
BOILER FEED DONKEY PUMPS, &«. 
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NALDER BROS. & 
THOMPSON, т» 


N.C.S. Insulation Testing Set 


(THE “OHMER”’”). 


LATEST. LIGHTEST. BEST. 


500 Volts 20 Megohms 
(Weight less than 14 dbs.) 


54, Queen St., LONDON, E.C. 


£18 List. 
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For Sale, Hire, or Purchase Hire 


GOOD SECOND-HAND AND NEW 
(Thoroughly overhauled, and in first-class order) 


DYNAMOS (Second-hand). 


One No. 1 Shunt Wound '' Castle " Dynamo, 200 amps., 
100 volts, 800 revs. 

Shunt Wound Inverted type Dynamo, 150 amps., 205 
volts, 750 revs. 

Shunt Wound Dynamo, 25 amps., 150 volts, 1,250 revs. 

Brush Dynamo, 110 volts, 80 amps., 750 revs. 


MOTORS. 
2 H.P. Shunt Wound Continuous Current Electric 
Motor, 230 volts (Second-hand). 
New Union Shunt Wound Motor, 230 volts, 34 B.H.P. 
1,550 revs. 
Four Second-hand semi-enclosed protected type, 
5 B.H.P., тоо to 110 volts, multipolar, 1,420 revs. 


ENGINES (Second-hand). 

Four W esungionse Type High-speed Automatic Engines; 
double cyl., 43in. by 4in. stroke. 

Willans Patent "Central Valve Engine, hp. cyl. zin. dia. 
1р. cyl. roin. dia. 

* Windsor” quick speed 8in. by Bin. vertical Engine. 

Inverted cyls. High speed Triple Expansion reversing 
Engines, hp. cyls. 7}in. dia., two lps., each 12in, dia, 
by 8in. stroke. 

Various New Gravity and Testing Instruments, 

Voltmeters and Ammeters. 


LOCOTYPE BOILERS (Second-hand). 


15 Locomotive Type Boilers, ranging from 8 hp. to 
roo hp. (the latter specially suitable for Electric 
Work), and from 50 to 150 Ibs. working pressures, 


Note the only addresses : 


CHARLES D. PHILLIPS, 


EMLYN ENGINEERING WORKS, 
NEWPORT, MON., & GLOUCESTER. 
Established 38 years. 


J. HALDEN & Co.'s CONTINUOUS 


ELECTRIC 
PHOTO 

COPYING 
MACHINE. 


Copies 2 Tracings 
100 Yards in 
Length. 


ILLUSTRATED LIST 


Post Free on Request. 


J. HALDEN & C0., 
8, Albert Square, 
MANCHESTER. 
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PRESIDENT: 


SIR М" HWHITE.KCB 
sep. LLD: FRS- 
———————4} 9 CC 
ORGANISING MANAGERS: 


G:-D: SMITH & F-W-BRIDGES: 


ORGANISERS ОЕ 
The Electrical Exhibition, Olympia. 1905; The Gas Exhibition. Earls Court, 1904, 
Ihe Printing Exhibition, Agricultural Hall, 1904, 1906. ete. ete. 


OFFICES-119-125 FINSBURY PAVEMENT. 


Telephone №9721 London Wall. LONDON E- C- 
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ELECTRIC === 


BREEZES SS 


In Town and Country! 


Cheapest Fan in the Market. 


Best British Manufacture. 
Healthful ! A h 

Invigorating ! 
Refreshing!!! 


mee 


© -< 


~. 
mak 


vy... dE IE 


on the hottest days 
with this Fan. 


NO SUPPLY MAINS REQUIRED. Note the price, £2:2:0 
RUNS OFF A SIMPLE BATTERY. See EA 
SELF CONTAINED. NOTHING TO GET OUT 
NEEDS NO ATTENTION. OF ORDER. 
An Indispensable Article in the summer months for Home, Shop, 
and Warehouse. 
Address: c LING mE 


. STUART A. CURZON оерт. р, 445, Strand, London, W.C. 
А 
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SALE 


4 Gd уды” $ 
/) DOCKS 


Uer 


"LONDON, SE. 


Photo-Engravers by Appointment to . . 
The ELECTRICAL MAGAZINE, and to all the leading illustrated рой, 
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BUSINESS FAILURES 


are often occasioned by the fact that the man at the 
head of affairs has not the means of knowing exactly 
the cost of his product, or he may not know exactly 
how much it costs to sell his goods. 


It frequently happens that a few profitable 
departments are supporting one or more unprofitable 
ones. A knowledge of the conditions obtaining in 
each department and a comparison of results would 
disclose the parasites, and permit of such reforms 
as would improve the conditions or allow for the 
elimination of that department from the organization. 


ROCKWELL-WABASH BUSINESS SYSTEMS 
will tell you the cost of your product, just what it 
costs to sell your goods, what it costs to maintain 
each department, how much each department contributes 
to the support of itself and the general organization, 
and if you will fill in the Coupon below showing which 
subjects you are interested in, and forward same to us, 
we shall be pleased to give you the benefit of our 
services. | 


Messrs. ROCKWELL-WABASH CO., LTD., 
69, Milton Street, London, E.C. ; 164, Buchanan Street, Glasgow ; 50, Deansgate Arcade, Manchester. 


Please have your representative call and discuss with us the subjects indicated below, numbered...................ee ee eee. ‚ or 
send us your Information Forms relating to same without expense or other obligation to us. 


Манаа ge 
Address 
Business 
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4. QUOTATIONS—GIVEN то. CUSTOMERS’ LISTS . 18. FILING INVOICE 
5. QUOTATIONS—RECEIVED i. ADDRESSING LISTS 19. PATTERN RECÓRDS 
` ADVERTISING RECORDS FOR | 12. FOLLOW-UP-SYSTEMS— 20. DRAWING RECORDS 
ADVERTISING: RECORDS FOR FO LLOW. UP-SYSTE 2" DOCTORS DEN 
7. їз. = MS— . DOCT 
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14. CREDIT RATINGS 23. MEMBERSHIP RECORDS 
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'" The Recognised Authority on Wiring and Construction.” 


THE 1906 EDITION 


Standard Wiring 


FOR ELECTRIC LIGHT AND POWER 
ADOPTED 


By the Fire Underwriters of the United States. 


By Cornell University, Sanford University, and other Technical 
Colleges and Schools. 


By over 109,500 Electrical Engineers, Central Station Managers 


and Wiremen, 


BECAUSE 


It is the only book on Wiring and Construction kept strictly up-to-date. 
It contains all the necessary Tables, Rules, Formulas and illustrations, 


It settles disputes, and if referred to before wiring will prevent disputes. 


Flexible Leather Cover (pocket size) 4/6. 
Sent post-paid on receipt of price by 


The ELECTRICAL PUBLISHING CO., Lta., 
4, Southampton Row, London, W.C. 


WORLD'S WORK 
AND PLAY. 


Edited by HENRY NORMAN, M.P. 


AUGUST, 1906. 
га 


SOME OF THE CONTENTS. 
THE NEW PEAT FUEL - - 2 - - F. A. A. Talbot 


A Formidable Rival of Coal—The New Process at Work in Ireland—How Peat is 
Excavated from the Bogand Converted into Briquettes in Two Hours—Anticipations 
of a Great Future for the New Irish Industry—Domestic Use and the Question of 
Smell. Illustrated from special photographs. 


HOW THE MOTOR-BICYCLE WILL BECOME POPULAR 
The Rev. B. H. Davies 


Lessons of the Trial from Land's End to John o' Groat's—Triumph of the Variable- 
Geared Machines—Why most Makers have Omitted the Two-Speed Gear-Box— Its 
Presence is now Essential and Bicycles without it will soon be Unsaleable. 


THE HON. CHAS. A. PARSONS and THE MARINE STEAM TURBINE 
Robert Cromie 
A Biographical Sketch, with a special account of the present position and probable 


future of the Steam Turbine. 


THE RETURN OF A BRITISH INDUSTRY В. B. Chapman 


Why the Marble Industry has been Dominated by the Foreigner—Handicaps under 
which the British Manufacturer has Laboured—A Better Outlook and a Great 
Increase in the Use of Marble. Illustrated, 


— ONE SHILLING NET EVERYWHERE. 
London: WM. HEINEMANN, 21, BEDFORD STREET, W.C. 
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A Unique Electrical Library 


.. Can be obtained at a nominal price if you secure the four volumes illustrated 
herewith. They contain every issue of the 
Electrical Magazine to end of 1905, elegantly 
bound in durable art blue cloth, gold 
blocked, each possessing a comprehensive 
index : the whole set for 17/6. In these 
handsome volumes are printed some thousands 
of interesting articles, splendidly illustrated 
and classified for easy reference. Many of 
them have been contributed by leaders 
of thought and investigation, and are of 
permanent value. 


N.B.—Very few of the above volumes 
remain ; they will shortly be unobtainable. 
They form an excellent record of the world’s 
Electric Progress for 1904-5—a valuable compendium of electrical information 


and a reliable reference guide. 
Send us your order with 17/6 and we will despatch the volumes, carriage paid. 


The ELECTRICAL MAGAZINE 
Special Subscription ‘Terms. 


For 10/6 Great Britain, or 12/6 abroad, we send the following: 


Every issue post free of The ELECTRICAL MAGAZINE for a year—both the ordinary monthly issues 
and special numbers, all on high-class super-calendered paper. 

Handsome binding cases, gilt lettered, to take the two half-yearly volumes. 

Comprehensive index to each volume. 

Every issue as published of the new journal, POPULAR ELECTRICITY. 

Subscribers also have access to the Intelligence Department of the Electrical Publishing Co., Ltd., a 
valuable centre of Electrical information. 
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THE 


PEARN 
PUMPS 


For all Purposes. 


Driven by Motor, Gas or Oil Engines, or Steam. 


Surface and Jet Condensing Plants. 


FRANK PEARN € Co., Ltd., 
Manchester, S.E. 


TEMPERLEY TRANSPORTERS 


For the 


rapid and economical 


SES КЧ HANDLING & WEIGHING 
oe OF COAL AT 

HE ` GENERATING STATIONS, 
t | and of Goods of all kinds 


at Docks, Wharves, | 
Warehouses, &c. | 


29 „ж“ 
For Particulars apply to: 
THE 


Temperley Transporter Co., 


72, BISHOPSGATE STREET WITHIN, 
: LONDON, E.C. 
Temperley Electric Crab Transporter. Telegrams ; Transumo, London. 


Telephone: 363 London Wall. 
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TRAINING ELECTRICAL ENGINEERS. 


The Electrical Standardizing, Testing & Training Fnstitution, 


FARADAY HOUSE, 
62-70, SOUTHAMPTON ROW, LONDON, WW.C. 


Established 1559. Removed to New and Specially Designed Premises 19085. 


Affords a thorough Theoretical and Practical Training, and qualifies the sons of каче for appoinéneuts in 
electrical manufacturers, power 


Electrical Engineering. It is associated with more than seventy engine builders, 
supply stations, and railways, in order to give its students practical experience. 


Telephone No.: 5048 Gerrard, Telegraphic Address: ** Standardizing, Loadeon.” 
A prospectus will be sent on application to the Secretary, Faraday House, Southampton Row, London, W.C. 
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BELTING 


JAMES HENDRY. 
BRIDGETON, GLASGOW. 


ROSS' PATEN 


SPEED REDUCING GEAR. 


SPECIALLY ADAPTED FOR GOUPLING TO 
ELECTRIC MOTORS—FOR ALL PURPOSES. 
HUNDREDS IN USE. 

POSITIVE IN ACTION. ANY RATIO OF REDUCTION, 


R.G. ROSS & SON, ENGINEERS, 


Greenhead Engine Works, GLASGOW, 


SOLE MAKERS OF RiGBY'S PATENT STEAM 
HAMMERS. 
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The LARGEST STEAMER ever built in Great 
Britain 

The LARGEST Colliery Winding Engines in the 

| United Kingdom | 

The LARGEST Rolling. Mill Engines in the World · 

The MOST ECONOMICAL Steam Engine in the 


J World . 
ARE FITTED WITH THE UNITED STATES METALLIC e 


The United States Metallic Packing Co., 


Limited, 


Soho Works, BRADFORD. 


Telegrams “ Metallic, Bradford.” Telephone: No. бол. 


“For want of a Screw” 


reputation was lost. 
SCREWS 


which will not be 


“Found Wanting” 


are those made by 


The Automatic 


Standard Screw Co. 
Terminals, B.A., & 


Church Street, "S Whitworth Machine 
Halifax, England. Screws, Bc. 
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The Electrical Magazine. 


An International Record of Electric Progress. 


THEO. FEILDEN, Editor-in-Chief. 


Head Offices: 4, SOUTHAMPTON ROW, HOLBORN, London, W.C. 


Telegraphic Address: “ Unconform, London." 


Telephone No. : 6494 Gerrard. 


ANNOUNCEMENTS. 


Important Notice.—TAe Electrical Magazine 
(except special numbers) will in future be published 
at the beginning of each month. 


ALL Communications to be addressed to Head Offices. 


Communications (other than advertisers’) vequiring a reply 
must be accompanied by postage or stamped addressed envelope. 


ADVERTISEMENTS. — Copy should be forwarded 
not later than the 2oth of month for following issue. 


L. SCHEFF, Advt. Manager. 


ORIGINAL CONTRIBUTIONS are specially invited 
from electrical engineers engaged either in research, manu- 
facturing or Central Station work. Copy, written on one side 
of paper only, should bear the name and address of the 
author, and be accompanied by stamped addressed envelope. 


The Editor does not necessarily identify himself with the 
views of writers of articles an the Magazine. 


THE COPYRIGHT of any article or matter accepted 
for publication in The Electrical Magazine is vested solely 
in the proprietors of this publication, to be utilised in any 
form whatsoever by them, in the absence of any special 
arrangement to the contrary. 


ANNUAL SUBSCRIBERS’ BINDING CASES.—T hose 
Subscribers who have not yet received their Binding Cases 
should immediately apply for same (a postcard wil! do), 
stating plainly whether the Cases are required to take 
Literary Only, or both Literary and Advts. We strongly 
advise the latter, as the advertisement pages contain the 
announcements of leading British Electrical Firms and 
other special information, and are often of great value 
for re^erence purposes. 


BINDING CASES TO NON-SUBSCRIBERS. —Electric 
blue art cloth, gilt lettered (to take six issues) 1s. 8d. post 
free. Half calf, 3s. 3d. 


SUBSCRIPTION RATES (Prepaid). 


Great Britain : ; . 10/6 per annum. 
Colonies and foreign countries . 12/6 5 


Embracing the following: Twelve illustrated issues, on 
art paper (comprising two volumes), Special Issues, Binding 
Cases with Title pages and full Indexes, and access to the 
Intelligence Dept. of the Electrical Publishing Co., Ltd. 
Address: Subscription Dept., The Electrical Magazine, 
4, Southampton Row, Holborn, London, W.C. 

N.B.—A copy of Popular Electricity will also be 
presented as published to Electrical Magazine subscribers. 


The Electrical Magazine is obtainable at Railway Bookstalls 
and Newsagents’ throughout the United Kingdom. 


AGENTS ABROAD: 


oe OF Europe: F. Tennant Pain, 8, Rue Favart, 
aris. 

UNITED STATES: The International News Co., New York. 

CANADA: The Montreal News Co., Ltd., Montreal. The 
Toronto News Co., Toronto. 

AUSTRALIA: Robt. A. Thompson & Co., Ltd., Melbourne, 
Sydney, Adelaide, Brisbane. 

SouTH AFRICA: Robt. A. Thompson & Co., Ltd., Cape 
Town, Johannesburg, Bulawayo. 

CHINA, JAPAN, STRAITS SETTLEMENTS: Kelly & Walsh, Ltd. 

Inpia: Thacker, Spink & Co., Bombay, Calcutta, Simla. 

SouTH AMERICA: Liberia Europea, B. Mitre 2oro, 
Buenos-Aires. 

If any difficulty is found m securing this journal anywhere, 
please send a postcard tothe proprietors, The Electrical Publish- 
ing Co., Ltd., 4, Southampton Row, Holborn, London, W.C. 


American Correspondents Take Note. 


By every mail we receive letters from the United States 
understamped, ín many cases a 2-cent stamp being affíxed 
only. e request American Firms to please instruct 
their Mailing Departments that the postage to England is 
5 cents рег loz. In consequence of the errors made on 
the other side, delay in delivery here is frequent, and the 
aggregate annual cost to ** The Electrical Magazine?’ is 
somewhat heavy. 


IMPORTANT NOTICE ! 


The INTELLIGENCE DEPARTMENT of The Electrical Magazine furnishes 


most valuable data and information to advertisers. 
and buyers of, Electrical Plant and Machinery and Specialities in all counfries. 


It can supply lists of contractors for, 
First- 


hand news of new contracts pending, often from exclusive sources, is secured. Owing to 
the wide personal connection of the Editor of this journal, introductions can be effected 


through special channels. 


The services already rendered to а number of firms are 
considered to be worth many times over their advertising expenditure in this journal. 


In 


this regard, however, as the expense is heavy, the Department can only afford the 
employment of its full services to regular advertisers. 


N.B.—The Founder and Editor of this paper initiated and successfully controlled the 


Information Bureau of ''Feilden's Magazine." 


Its utility and functions in connection with 


The Electrical Magazine have been considerably improved and extended, and the 
Proprietors therefore claim that this journal operates the oldest, most virile and most 
utlitarian Intelligence Department attached to any industrial publication, and that 
no other engineering journal can offer the same advantages to advertisers. 


To Subscribers special facilities are available for the obtention of data and particulars 
upon electrical matters which are difficult and often impossible to secure elsewhere. 
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The display announcements of the respective firms incorporated under this heading can be quickly 
found by referring to the Alphabetical Index to Advertisers which follows. 


Arc Lamps. 

Arc Lamps, Ltd., St. Paul’s Crescent, Camden Town, London, 
N.W. 

Crompton and Co., Ltd., Salisbury House, London, E.C. 

Electric & Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 

Johnson and Phillips, Ltd., Victoria Works, Charlton S.O., 
Kent. 

Union Electric Co., Ltd., 151, Queen Victoria Street, London, 
E.C 


Arc Lamp Lowering Gear. 
North Western Electrical Appliance Co., Railway Appliances 
Works, Cathcart, Glasgow. 


Artesian Wells. 

John G. Thom, Patricroft, Manchester, 
Belting. 

James Hendry, Bridgeton, Glasgow. 


Boiler Accessories. 
Alex. Turnbull and Co., Ltd., Bishopbriggs, Glasgow. 
Boilers. 
Babcock and Wilcox, Ltd., Oriel House, Farringdon Street, 
London, E.C. 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
Richard Hornsby and Sons, Ltd., Grantham. 


Braiding Machines. 
High Speed Braiding Machine Co., Ltd., Dame Agnes Street, 
Nottingham. 
Selig, Sonnenthal and Co., 85, Queen Victoria Street, and 
Lambeth Hill, London, E.C. 
Cables. 
Connolly Bros., Ltd., Blackley, Manchester. 
India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd., 
106, Cannon Street, London, E.C. ; and Silvertown, E. 
Тепа ов and Phillips, Ltd., Victoria Works, Charlton S.O., 
Kent. 
Condensing Plant. 
Edwards Air Pump Syndicate, Ltd., 3 and 5, Crown Court, Old 
Broad Street, E.C. 
Frank Pearn and Co., Ltd., West Gorton, Manchester. 
Mirrlees Watson Co., Ltd., Glasgow. 
Conduits. 
Armorduct Manufacturing Co., Ltd., Farringdon Avenue, 
London, E.C.. 
Simplex Conduits Ltd., Garrison Lane, Birmingham. 
Controllers. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
Frank Suter and Co., Ltd., 66, Berners Street, London, W. 
Conveying Plant. 
Babcock and Wilcox, Ltd., Oriel House, Farringdon Street, Е.С. 
Cranes. 
Thos. Broadbent and Sons, Ltd., Huddersfield. 
nien Bros., Ltd., Osborne Street, Manchester, and at Red- 
ish. 
R. Waygood and Co., Ltd., Falmouth Road, Great Dover 
Street, London, S.E. 
Destructors (Refuse). 
Meldrum Bros., Ltd., Timperley, Manchester, 
Dynamos and Motors. 
British Electric Plant Co., Ltd., Alloa, N.B. 
Crompton and Co., Ltd., Salisbury House, London, E.C. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
Electromotors, Ltd., Openshaw, Manchester. 
Frank Suter and Co., Ltd., 66, Berners Street, London, W. 
SM Electric Co., Ltd., 71, Queen Victoria Street, London, 
E 


J. H. Holmes and Co., Newcastle-on-Tyne. 

India-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd., 
тоб, Cannon Street, London, Е.С.; and Silvertown, E. 

Industrial Engineering and Motor Co., Ltd., r2, Exchange 
Street, Manchester. 

Morris-Hawkins Electrical Co., Ltd., 17, Charing Cross Road, 
London, W.C. 

Newton Bros., Derby. 

Thomas Parker Limited, Wolverhampton. 

Phoenix Dynamo Mfg. Co., Ltd., Bradford, Yorks. 


Dynamos and Motors (continued). 


Rhodes Electrical Manufacturing Co., Ltd., Bradford. 
Union Electric Co., Ltd., 151, Queen Victoria Street, London, 
E.C. 


Economisers (Fuel). 

E. Green and Son, Ltd., Wakefield. . 

Electric Fittings (Ship, House, and Shop). 
McGeoch, William and Co., Ltd., 108, Argyle Street, Glasgow. 
Frank Suter and Co., Ltd., 66, Berners Street, London, W. 

Electrical Instruments: | 
Nalder Bros. and Thompson, Ltd., 34, Queen Street, London, 

Е.С. 

Electric Cooking Utensils. 

The General Electric Co., Ltd., 71, Queen Victoria Street, 
London, E.C. 

Electrical Equipment (Complete). 

А. E. С. Electrical Co. of South Africa, Ltd., 125, Charing 
Cross Road, London, W.C. ; 

British. Electric Plant Co., Alloa, N.B. 

British Westinghouse Electric and Manufacturing Co., Ltd., 
Norfolk Street, Strand, London, W.C. 

Crompton and Co., Ltd., Salisbury House, London, E. C. 

]. H. Holmes and Co., Newcastle-on- Tyne. 

India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd. 
106, Cannon Street, London, E.C. ; and Silvertown, Е. 

Mountain and Gibson, Ltd., Elton Fold Works, Bury. 

Sandycroft Foundry. Co., Ltd , Chester. 

Electrical Porcelain. 
James Macintyre, and Co., Ltd., Burslem. 


Engineering and Machinery Exhibition. 
Olymyia, Sept. r5th to Oct. 17th, 1905 (Smith and Bridges, 
Organising Managers). 
Engines (Steam, Oil, and Gas). 


Acme Engine Co., Ltd., Shettleston, Glasgow. 
Campbell Gas Engine Co., Ltd., Halifax. 
Cundall, Sons and Co., Ltd., Shipley, Yorks. 
Diesel Engine Co., Ltd., 179, Queen Victoria Street, Е.С. 
Richard Hornsby and Sons, Ltd., Grantham, 
Charles D. Phillips, Newport, Mon. 
Engravers. 
Carl Hentschel (1906) Ltd., Meisenbach Works, West Norwood, 
London, S.E, 
Exhibition Fitters. 
A. Elmes & Co., Upper Street, Islington, London, N. 
Fans. 
Stuart A. Curzon, 445, Strand, London, W.C. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. : 
Electromotors Ltd., Openshaw, Manchester. 
Ра Electric Co., Ltd., 71, Queen Victoria Street, London, 


Furnaces (Compressed Air). | 
Ed. Bennis and Co., Ltd., Little Hulton, Bolton. 
Fuse Boxes. 
Reason Manufacturing Co., Ltd., Lewes Road, Brighton. 
Gas Power Plant. | 
Industrial Engineering and Motor Co., Ltd., 12, Exchange 
Street, Manchester. 
Generators. 
Crompton and Co., Ltd., Salisbury House, London, E.C. 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
Hauling Gears (Electric). 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead- 
on-Tyne. 
M. B. Wild and Co., Ltd., Argyle Street, Nechells, Birmingham. 
Lamps and Lighting. 


A. E. G. English Manufacturing Co., Ltd., 4/5, New Compton 
Street, Charing Cross Road, London, W.C. 
co Electric Co., Ltd., 71, Queen Victoria Street, London, 


Frank Suter & Co., Ltd., 66, Berners Street, London, W. 
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Lifts. 


Wm. Sprowson and Co., Newton Heath, Manchester. 
R. Waygood and Co., Ltd., Falmduth Road, Great Dover 
Street, London, S.E. 


Machine Tools. 

Bateman's Machine Tool Co., Ltd., Hunslet, Leeds. 

Craven Brothers, Ltd., Osborne Street, Manchester, and at 
Reddish. 

Cunliffe and Croom, Ltd., Broughton Iron Works, Manchester. 

Н] е and Co., Ltd., Ordsal Works, Salford, Manchester. 

B.&S. Massey, Openshaw, Manchester. 

Charles D. Phillips, Newport, Mon 

R. G. Ross and Son, Greenhead Engine Works, Glasgow. 

Selig, Sonnenthal & Co. . 85, Queen Victoria Street, and 
Lambeth Hill, London, E.C. 

Smith and Coventry, Ltd., Manchester. 


Measuring Instruments. 
Ferranti, Ltd., Hollinwood, Lancs. 
Nalder, Bros , and Thompson, Ltd., 34, Queen St., London, E.C. 


Mechanical Stokers. 
Ed. Bennis and Co., Ltd., Little Hulton, Bolton. 
Meldrum Bros., Ltd., Timperley, Manchester. 
Meters. 
Ferranti, Ltd., Hollinwood, Lancs. 
'The Reason Manufacturing Co., Ltd., Brighton 


Mining Tools. 
Hardy Patent Pick Со,, Ltd., Sheffield. 


Motor Starters and Regulators. 


Electric and Ordnance Accessories Co., Ltd., Stellite Works, 


Birmingham. 


Office Equipment. 
Rockwell-Wabash Co., Ltd., 69, Milton St., London Wall, Е.С. 
Trading and Manufacturing Co., Ltd., 24 & 25, Fleet Street, 
London, E.C. 


Packing (Metallic). 
Lancaster and TOn Ltd., Pendleton, Manchester. 
United States Metallic Packing Co., Ltd., Bradford. 


Photo Copier (Electric). 
J. Halden and Co., 8, Albert Square, Manchester. 


Printers. 
London & County Printing Works, Drury Lane, London, W.C. 


Pumps and Pumping Machinery. 


Crompton and Co., Ltd., Salisbury House, London Wall, E.C. 

Edwards Air Pump Syndicate, Ltd., 3 and 5, Crown Court, 
Old Broad Street, E.C. 

Frank Pearn and Co., Ltd., West Gorton, Manchester. 

Sandycroft Foundry Co., Ltd., Chester. 

Ernest Scott and Mountain, Ltd., Newcastle-on-Tyne. 


Scientific Instruments. 
Crompton and Co., Ltd., Salisbury House, London, E. C. 
John Davis aud Son (Derby), Ltd., All Saints Works, Derby. 
Screws. 
Automatic Standard Screw Co., Church Street, Halifax, 


Ship Lighting (Electric). 


Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
J. H. Holmes and Co., New castle- -on- Tyne. 


Steam Traps. 
British Steam Specialties, Ltd., Fleet Street, Leicester. 
Lancaster and Tonge, Ltd., Pendleton, Manchester. 


Switchboards, &c. 


Electric & Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 

Ferranti, Ltd., Hollinwood. 

India-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd., 
106, Cannon Street, London, E.C. 

McGeoch, William and Co., Ltd , 108, Argyle Street, Glasgow. 

Nalder Bros. and Thompson, Ltd. . 34, Queen St., London, E.C. 

Union Electric Co., Ltd., 151, Queen Victoria St , London, E.C. 


Tapes. 
Connolly Bros., Ltd., Blackley, Manchester. 


Training College. 
Electrical Standardizing, Testing and Training Institution, 
Faraday House, Southampton Row, London, W.C 
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Tramway and Railway Equipment (Electric). 
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HIGH-CLASS TOOLS. 


For Miners and Contractors. 


PICKS, SHOVELS, SPADES, 
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TEMPERLEY TRANSPORTERS 
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rapid and economical 


HANDLING & WEIGHING 
OF COAL AT 
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and of Goods of all kinds 
at Docks, Wharves, | 
Warehouses, &c. 


5 d 
For Particulars apply to: 
THE 


Temperley Transporter Co., 
72 BISHOPSGATE STREET WITHIN, 
LONDON, E.C. 


Temperley Electric Crab Transporter. Telegrams : Transumo, London. 
Telephone: 365 London Wall. 
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——METER.— — 


PERMANENT, 
STABLE, 
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NO 


LOW DROP. HERMETICALLY SEALED. 


FRICTION ERRORS, 
MAINTENANCE COSTS, 
LOST UNITS, 
STARTING TROUBLES. 
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THE INDUSTRIAL ENGINEERING 
AND MOTOR CO., LTD. 


HEAD OFFICE AND WORKS: NEWTON, HYDE. 


DYNAMOS and MOTORS for 


200 KW. ROPE-DRIVEN DYNAMO. 


73 to 200 KW. 


London Office: Messrs. GEO. PIGGOTT & CO., 110, Cannon Street, Е.С. 


Depots at: BIRMINGHAM, GLASGOW, NEWPORT, DUBLIN, and CARNARVON. 
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* Machine 
Tools 
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MANCHESTER ano REDDISH. 


HEAD OFFICE: 
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Vauxhall, 

Manchester, 
Craven, Reddish, 
Telephone No, 659 Manchester, 
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CONTRACTORS FOR 


CENTRAL STATION EQUIPMENTS, 


POWER INSTALLATIONS. 


COLLIERY AND MINING PLANT, 
STREET LIGHTING, 


AND 


SHIP AND DOCKYARD 
INSTALLATIONS. 
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Land Type, 
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Marine Type, 


IN USE. 
BABCOCK & WiLcox BOILER, FITTED WITH SUPERHEATER, А Se 
(Integral with Boiler.) Estimates and Plans on application, 
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Head Offices: Oriel House, Farringdon St., London, E.C. Works: Renfrew, Scotland, 


CLARKE, CHAPMAN & CO., Ltd., 
Victoria Works, GATESHEAD. 
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THE " CUNDALL" Patent OIL ENGINE, 


THE MOST POPULAR OIL ENGINE. 


In use in all Countries. 


CUNDALL'S NEW 
SUCTION GAS 
ENGINE ano GAS 
PRODUCER PLANT. 


50 h.p. costs under 5d 
per hour. Larger and 
smaller engines at the 
same rate, sizes 10 to 


S à; 300 h.p. 
CUNDALL, SONS & CO., Lro, mee ana showroome: 
SHIPLEY, YORKS. 20 & 22, St. Bride Street, 
Telegrams: “CUNDALL, SHIPLEY.” Telephone No.: 4 SHIPLEY. E.C. 


THE .. 


COST op MANUFACTURING ENERGY 
has beer REDUCED irom 6:044, to `854, at _ 


USE COVENTRY ELECTRICITY WORKS. 
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STOKERS. 
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BENNETT ea io iii) 

STOKING 
NEW PATENT PEDNDWICTL > 
CHAIN GRATE, NOMICAL 
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* BENNIS," Little Hulton, BOLTON. 
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11 B.H.P. for One Penny per hour. 


In most Successful Use in many 


TRAMWAY, ELECTRIC LIGHTING, AND 
POWER STATIONS. 


Sizes from 20 to [,000 B.H.P. 
Over 130,000 B.H.P. in use. 


DIESEL ENGINE CO., LTD., 


179, QUEEN VICTORIA ST., 
E.C. 


Write for the little red book. 
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India Rubber, Gutta- Percha, 
and Telegraph Works Co. [^ 


ELECTRICAL ENGINEERS © CONTRACTORS. 


g 
ОО | "SILVERTOWN" 
| MOTORS, 
DYNAMOS, 
CABLES, 


SWITCH- 
BOARDS, ) 


INSTRUMENTS, 


SILVERTOWN MOTOR, Totally enclosed Type. BATTERI ES 


(“su VERTOWN” INDIA RUBBER, GUTTA-PERCHA, AND 
EBONITE MANUFACTURES, 


a 
$ 


BRANCHES. 

Home— Abroad— 
BELFAST : 75, Ann Street. BRISBANE : Edward Street. 
BIRMINGHAM : 15, Martineau Street, BUENOS AYRES: Calle Reconquista, 140 and 142. 
BRADFORD : r, Tanfield Buildings, Hustlergate. BULAWAYO (RHODESIA): Agency Chambers. 
BRISTOL : 22, Victoria Street. CALCUTTA ; 1-1, Fairlie Place. 
CARDIFF: Pierhead Chambers, Bute Docks. CHRISTCHURCH (N.Z.): 234, Cashel Street. 
DUBLIN : 15, St. Andrew Street. DURBAN LO 215, West Street. 
GLASGOW : 2, Royal Exchange Square. MELBOURNE : 274, Flinders Street. 
LIVERPOOL : 54, Castle Street. PERTH (W.A.) : 131, Queen's Buildings, William St. 
MANCHESTER : 9, Sussex Street (City). SYDNEY : 279, George Street. 
NEWCASTLE-ON-TYNE : 59, Westgate Road. агра 
PORTSMOUTH : 49, High Street. FRANCE : Offices—97, Boulevard Sebastopol, PARIS. 
SHEFFIELD : 28, Angel Street, Works—PERSAN (Seine-et-Oise). 


Works: SILVERTOWN, LONDON, E. 
Head Offices & Warehouses: 100-106, Cannon Street, LONDON, E.C. 


Telegraphic Addresses: Offices—'' SILVERGRAY, LONDON ’’; Works—'' GRAYSILVER, LONDON.’ 


ee 
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Mountain e Gibson, LIMITED, 


Successors to the 


McGuire Manufacturing Co. ! E ngi neer iS. 
ELECTRIC TRAMWAY & RAILWAY EQUIPMENTS, 


TRAMCARS, LOCOMOTIVES, MOTOR & TRAILER TRUCKS, SWEEPING CARS, 
WATERING CARS, ACCESSORIES. 
SOLE MANUFACTURERS OF 


The ** М.С.?” Efectríc Motor and Trailer Trucks (Single and Bogie Types) for Tramcars, Railway 
Carriages, and other Rolling Stock. 


The **M.G.’? Electric Locomotives for Light Railways, Mines, Collicries, Iron and Steel Works, 
Docks, and Harbours, 


The **M.G.’? Sweeping and Watering Cars and Snow Ploughs, for Tramways and Light Railways, 

The ** М.С.” Trolley Standards, Lifeguards and other Fittings for Tramcars, Motor Coaches, etc. 

The ** M.G.” Improved (Protected) RADIAL TRUCKS (Motor and Trailer) for Electric Tramcars, 
and other types of vehicles, specially suitable for Tracks with Sharp Curves. 

The McCollum Patent MOMENTUM BRAKES for Tramcars and Light Railway Coaches. Simple, 


effective, reliable, and inexpensive. 
Spare Parts and Renewals for all Types of Trucks a Speciality. 


Works: Elton Fold Works, BURY, Lancs. 


LONDON OFFICE: 63, Crutched Friars, Fenchurch Street, E.C. 
Agencies: GLASGOW, BELFAST, NEWCASTLE-ON-TYNE, 
BIRMINGHAM, ёс. 


& 34 
ELECTRIC HOISTING & HAULING GEARS 


Telegraphic Address : HAULING, BIRMINGHAM. 
ABC (5th Edition) and LIEBER'S 
CODE USED. 


Haulage & Hoisting 


for all purposes. 
Pumps & Coal-cutters. 


Telephone :—Aston No. 208. 


Send your enquiries fo 


M. В. Wild 


and Company, Ltd., 
ARGYLE STREET 
ENGINEERING WORKS, 


Nechells, 


BIRMINGH AM. Tyre “ B” Self-contained Portable Single Drum Haulíng Gear, 


arranged for either road or rail. 
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FRANK Suter & Company, LIMITED, 


66, Berners Street, LONDON, W. 


Um--3-" «Z2»vo30Q0 K Jmc AZ>J 
= 20020г Ammo onxmzxzmu oo 


Works : 
Hanway Street, Oxford Street, 
LONDON, W. 
Telegraphic Address: MOONLIGHT, LONDON. Telephone No.: 5208 GERRARD 
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ELECTRIC 
OVERHEAD | 
TRAVELLING CRANES. 


UP TO 


100 TONS 


CAPACITY. 


WE NEVER TIRE of answering enquiries, and if there 


is anything you don't know about Electric Overhead Cranes write us, 
ring us up on the telephone, or wire us; and we will do our best 


to help you. 


nem c 


Our new Catalogue will interest you. 


THOMAS BROADBENT ё SONS, Ltd., 
HUDDERSFIELD. 


Telephone 102. | Telegrams " BROADBENT. HUDDERSFIELD.” 
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GREEN'S ECONOMISER 


AT ELECTRIC LIGHT AND POWER STATIONS. 


M AKES тар 4 HIGH TEMPERATURE FEED-WATER ALWAYS 
| > READY IN LARGE VOLUME FOR EMERGENCIES. 


STEAMING 
EASY. 


g 
WASTE 


Heat i 
Utilised,. 


HIGH 
TEMP*- 


Feed to 
Boilers, 


E. GREEN & SON, 
Ld. 
WAKEFIELD. 


Also at MANCHESTER, LONDON & GLASGOW. 
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ТТ VALVES! 


urnbull's Patents 


USED THE WORLD OVER. 
HIGH- CLASS 


BOILER MOUNTINGS. 


ALEX. TURNBULL nm CO. CO. Ltd, емад ER 
“Valve, Bishopbrigge." | National, 4304 
BISHOPBRIGGS, GLASGOW. Codes, “ Western Union "and “А .В.С.’ | Corporation, S. 49 
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The 


Electrical Magazine. 


FOUNDED AND EDITED BY 
THEO. FEILDEN. 


Vor. VI. 


No. 3. 


LONDON. 


(33rd Issue.) SEPTEMBER, 1906. 


The World's Electric Progress. 


We have already in last 
Seot 15thio ШОП issue announced 

Oct. 17th, 1906. our intention of taking a 
very active part in the forthcoming Engineer- 
ing and Machinery Exhibition at Olympia, 
and we are resolved to spare no effort in 
again upholding the high reputation for 
thoroughness which THE ELECTRICAL 
MAGAZINE has attained. 

In the first place we have taken space 
(stands Nos. 45 and 53) which will be 
rendered as attractive and conspicuous as 
possible, and where our representatives 
will be in constant attendance to assist the 
exhibiting manufacturers and visitors. Our 
particular aim in this connection is to ensure 
world-wide printed publicity of the manu- 
facturers’ exhibits and products, and of the 
general proceedings and lessons of the 
exhibition. 

We have, therefore, decided to devote 
the major part of our next issue to the 
affairs of the exhibition. The October 
number of THE ELECTRICAL MAGAZINE will 
be enlarged for this purpose and will deal 
thoroughly in text and illustration with all 
that is most important and modern in the 
plant, machines, and devices shown. The 
whole subject will be dealt with in detail, 
and the result will be a publication which 
the engineering fraternity of all countries 
will acquire and value for the reason that 
it will not only be a record of an important 
exhibition, but that it will constitute an 
accurate treatise of many phases of modern 
engineering practice. 

The complete success of the exhibition 
is assured; great Colonial and Foreign 
interests are to be represented, and the 
several Engineering Institutions and Societies 


The Olympia 
Exhibition, 
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are arranging to take active parts in the 
way of organised visits, &c. 

The objects and advantages of trade 
exhibitions are generally understood, but 
perhaps not so thoroughly as is desirable 
and essential to secure the best results for 
all parties in proportion to their individual 
efforts. There are always the topics of 
impetus to commerce, mutual education, 
competition, entertainment, advertisement, 
profit to promoters and exhibitors, and so on, 
spoken of in a more or less broad sense, 
but we have not space just now to discuss 
these phases, important though they are. 
There is, however, one fact which we must 
emphasize—the degree of success of an ex- 
hibition to the exhibitor depends essentially 
upon advertising. When the firm advertises 
fully and judiciously, experience proves that 
exhibits are of the greatest value—the con- 
verse is equally true. So great has been the 
success without exception of the special 
numbers of THE ELECTRICAL MAGAZINE 
published in the past in connection with 
exhibitions and similiar International func- 
tions, such as for instance the St. Louis 
Exhibition, the Olympia Exhibition, 1905, 
and the most recent tour of foreign electrical 
engineers in this country, that we can guar- 
antee those manufacturing firms who take 
space in our October issue the most 
effective and widespread publicity it is 
possible to obtain. Each of our special 
numbers has been а greater success than 
the preceding one; the last, for instance, 
ran into three editions, and we confidently 
anticipate that the forthcoming issue will 
surpass them all. Could anything better 
indicate the value we offer as an adver- 
tising medium? 
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Іт is somewhat remark- 
able that as yet there is 
no fixed and definite 
routine to be followed in the training of 
the electrical engineer. When the boy leaves 
school and it is decided that he shall be 
an electrical engineer, there are several im- 
portant questions to be settled, and the 
anxious guardian seeking advice as to 
procedure is bewildered by the conflicting 
advice he receives from his acknowledged 
electrical friends. Shall the boy make a 
start in works or at college? What kind of 
works? What class of college? And shall 
technical schools with evening classes be 
considered ? 

A great deal has been written from time 
to time bearing on this subject, but con- 
sidering that as yet there is little approach 
towards uniformity in training, we do not 
hesitate in giving a few notes intended to 
help the harassed guardian. 

It may be taken that the majority of 
electrical engineers are drawn from the so- 
called ‘‘middle” classes, and that the boy 
has finished his schooling proper at the age 
of fifteen or sixteen. He is either from a 
Grammar School or a higher grade Board 
School. Whilst the training at school is 
somewhat different in almost every case, 
it may be taken that the result when school- 


The Early Training 
of the Electrical 
Engineer. 


days are over is so nearly uniform that the · 


commencement of the business routine is 
not affected thereby. 

The expense of the training is, even in the 
most expensive case, not necessarily exces- 
sive, and so the subject can be considered 
solely on the score of efficacy. 

Shall the boy start in the works or at 
college? Asa rule the boy just left school 
is most anxious to be something of a man, 
if we may express it that way, consequently 
it suits his ideas to don overalls and indulge 
in the labour of man—he likes to “work.” 
It is just here at the very beginning where 
so much good or so much harm may be 
done. If the boy goes to the shops, see to 
it that he does go as a man to his work. 
There must be no coddling, no encourage- 
ment to ‘quarters off” in the morning, no 
fear of the grime of labour; he must under- 
stand first and foremost that his business 
demands of him fifty-three hours each week 
in the shops, and that he cannot do his duty 
if hampered by thoughts of a linen collar 
and white hands. The average boy revels 
in dirt and abhors a stiff collar, all of which 
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is in favour of the works as a starting-point. 
Moreover, the experience gained in works 
at this early age generates manly charac- 
teristics, the discipline and binding rules, the 
association with men engaged in wage-earn- 
ing, organization, and business methods and 
economy, are all instilled into the young 
man, and make for a high personal character 
of honesty, industry, and perseverance. 
Whether the boy is classed as a “ premium ” 
apprentice, a pupil, or simply an apprentice, 
whether he be getting a wage or not, these 
points must be observed, and no difference 
made in the hours of work or the strict- 
ness with which he is to be kept at it and 
encouraged to do his best. 

But that is only one side of the early 
works training—it has been denoted as a 
great disadvantage of this arrangement that 
the boy loses touch with his books, and that 
he developes into а more or less skilled 
artisan rather than an engineer. It cannot 
be denied that in many cases there may be 
this tendency, but at this early age the parent 
or guardian is still in full authority, and it 
rests with him to see that neglect of books is 
not condoned-—as, in fact, it is throughout 
his duty to be watchful of his charge's 
progress. Itis for such young workers that 
our technical schools were founded, and 
who can deny that they are fulfilling their 
object with absolute success? Let it be 
clearly understood that after a day's work in © 
the shops, attendance at an evening technical 
class is а real relaxation, and in no sense 
can it be considered as additional labour. 
The lessons are simple, presuming in the 
pupil only average school-boy knowledge, 
and progressing so slowly as to cause no 
fatigue to the workaday apprentice, yet 
withal they are sufficient to bring him 
gradually forward and ensure his becoming 
a thinking engineer. After four or five 
years of this training the young man may 
enter a college, and is in the best possible 
condition for gaining the most profit from 
its more advanced teachings. Не has 
learned the seriousness of life, he realizes 
what is in store for him in the coming 
business world, he has paid a fee for his 
college, and wants something in return—he 
is in short an ideal, earnest student. 

Let us glance now at the reverse process 
of training. The schoolboy, having passed a 
simple matriculation or qualifying examina- 
tion, enters college. There is a good deal 
of glamour about this—it is “ engineering "— 
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he is going to build dynamos and dabble in 
all the wonderful electrical phenomena ; but 
he finds that it is simply another phase of 
school life—books and sums and lessons. 
He is not only disappointed in that sense, 
but he unfortunately fails to see the utility of 
the bulk of the lessons; the result is that he 
either neglects them altogether and is sent 
down as of no use, or he ‘‘crams” to pass 
his examinations, and leaves the college very 
little wiser than he entered. Moreover the 
college, being simply school, and he still a 
school-boy, he quickly finds: that discipline 
hardly exists since there is no flogging to 
enforce it, and whilst he may not be inclined 
to idle his time away he is bound to suffer 
from the effects of such surroundings. There 
is another important feature of college life 
also. ‘There are only five working days per 
week, and these are usually not more than 
six-hour days. The habit of beginning the 
day at ten in the morning is acquired. 

When the young man of about twenty 
years of age leaves college he has only the 
very vaguest ideas of business and the 
value of labour, nor has he had any practical 
experience. Now all these are essential, 
and if he does not start in right away to 
acquire this knowledge he realizes his short- 
comings with some bitterness. He must 
either get the necessary experience or he 
must abandon the idea of being an electrical 
engineer. There are many college students 
who have taken the latter course. 

The young man from college must enter 
works to learn what labour, money, ‘and 
manufacture for market mean. After the 
short hours and fashionable attire of his 
student days, the long hours and grime of 
the shops are often a real hardship. He 
is here in the nature of an overgrown 
apprentice, and at this stage of his training 
only a strong will and, we believe, the fear 
of failure keep him moving on till he 
gradually finds his place as an acknowledged 
engineer in receipt of a salary. 

We have only stated the case generally 
and without reference to financial position 
or personal character, both of which will in 
certain cases influence the choice of form 
and means of training. As to which of the 
two courses herein compared we are inclined 
to favour, the reader will have no difficulty 
in deciding. There are several other 
debatable ‘points entering into the question, 
but the one touched upon is the most 
important. 
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THERE has always been 
Modern Developments a large following of 

scientists and experi- 
menters generally devoted to the perfection 
of electric lighting, the invention of new 
lamps, and the discovery of new principles. 
The success in the commercial sense of 
much of this labour is now apparent, and 
the present time seems bound to rank in 
electrical annals as an epoch of invaluable 
discovery in this field of electrical industry. 

In the course of the British Association 
meeting, Sir William H. Preece, recalling the 
fact that he had been instrumental in intro- 
ducing the electric glow-lamp to the British 
public twenty-five years ago, also mentioned 
that this lamp had been introduced in such 
perfect form that little improvement had 
been made, and the glow-lamp with carbon 
filament is to-day practically as it was then. 
Doubtless this initial perfection of design has 
had everything to do with the enormously 
rapid development of electric lighting. Com- 
menting on this subject our contemporary 
The Gas World, naturally upholding the rival 
and old-fashioned lighting medium, states 
that ‘fin point of fact, the (carbon filament) 
lamp has gone backward in efficiency. A 
lamp which 1s worse rather than better after 
twenty-five years is poor stock-in-trade,” and 
that * this is one reason for the stagnation in 
the electric lighting industry.” 

Where is that stagnation? That electric 
lighting has relied very largely indeed upon 
the Edison lamp goes without saying; that 
electric lighting has all along been phenomenal 
in its huge development and success is 
equally certain. 

But there are other and newer electric 
lamps than those of the carbon filament 
type, the use of which has become general, 
so general indeed as to render valueless our 
contemporary's remarks ve “poor stock-in- 
trade." As well might the bats-wing burner 
be cited as a controlling factor of present-day 
gas lighting. His reasoning is not correct, 
and, far more important still, no stagnation is 
evident. 

In this issue are several articles dealing 
with electric lamp improvements, notably 
the use of osmium filaments. Remarkable 
efficiencies have been obtained, and the 
figures given can be depended upon as 
accurate. Osmium filament lamps by various 
makers are already on the market. They are 
as simple and convenient as the ordinary 
carbon-filament lamp, have long life, and, in 
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addition, have a maintained efficiency so 
high that electric lighting can with their use 
be had at approximately as low a rate as 
light by incandescent gas. 

Then there are flame-type arc lamps, and 
improvements even beyond these are pending, 
as is evidenced by the article published in 
this issue, and dealing with the use of 
auxiliary rare-earth conductors in connection 
with the arc. - 

What with rare-earths, metallic filaments, 
flame arcs, and metallic vapour lamps—all 
of which are accomplished facts and well 
established in public favour, with ever- 
increasing sales and developments—the 
electric lighting industry cannot be deemed 
as other than possessed of exceptionally 
good stock-in-trade. 
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, Many times and oft has 
Commercial Hints | | 
| fo the prophet in our midst 

Manufacturers. ^ yaised his voice against 
the dilatory and lax commercial methods of 
British engineers, and the friendly foreigner 
has not been able to restrain his scornful 
opinion of our enterprise in foreign markets ; 
indeed, we may feel sure that the alien is at- 
tracted to our shores in many cases under the 
conviction that he will find a people easy to 
beat in all that appertains to money-making 
business. We are not necessarily allying 
ourselves with the sensational “ Wake-up- 
Britain" fraternity by quoting a few plain 
facts of the shortcomings of our business 
men in India. 

Our contemporary Zhe Indian Electrical, 
Mechanical, and Textile News, recently 
published a long article lamenting the care- 
lessness of British engineering traders in that 
rapidly-advancing country. Several actual 
examples are quoted, and manufacturers 
ought, indeed, to be thankful for the lessons 
brought out. 

On another page of this issue we have 
reprinted extracts from this article which will 
be read with interest, and we trust with 
some profit, by our manufacturers. Whilst 
our contemporary is naturally inclined to 
blame the agents and workers stationed in 
India, exhorting them to better business 
methods, it is apparent that the manufacturer 
in this country is equally if not more blame- 
worthy, for, after all, he is the one who is 
at the head and should direct the foreign 
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as well as the home end of his sales 
department. Whether he chooses to send 
representatives abroad to work solely on his 
account or whether he prefers to appoint 
selling agents, the fact remains that it rests 
with the manufacturer to get good conscien- 
tious men for the purpose of handling his 
products. 
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THE problem of trans- 
mitting a visual image is 
stated to have been 
solved at last, and to the fulness which 
warrants the placing of the apparatus on the 
market. The American Televue Company, 
of San Diego, Cal, has been founded for 
this purpose, and to exploit/ the invention 
of a Mr. J. B. Fowler, of Portland, Ore. 
We can only speak very reservedly of the new 
device, considering that no definite matter 
is yet available as to the principles upon 
which the instrument works. It is stated 
to be a combination of an ordinary telephone 
with a small lens to transmit, and a disc to 
receive, the image which is presented faith- 
fully in motion and іп colour. The inventor 
maintains that his device has been repeatedly 
tried, and is perfectly successful over dis- 
tances of a mile or more. 

A peculiar feature of this ''discovery " 
is that the televue has also been invented by 
a Mr. William B. Thompson, of Richmond, 
Va., who apparently acknowledges Mr. 
Fowler’s invention, but who claims to be 
able to improve upon it. He states that 
“the idea embodied is the transmission of a 
visual image in the form of a photograph, 
and the apparatus depends for its efficiency 
on the variations in the electrical resistance 
of a ribbon of selenium, the variations being 
produced by varying intensity of a beam of 
light infringing upon the ribbon." 

We are, of course, unable to express any 
opinion as to whether this is either a genuine 
and useful invention or not. It will interest 
our readers, however, to quote from an 
American contemporary, which has, at all 
events, the advantage of being near the field 
of operations. Acknowledging the great 
value such apparatus would certainly have, 
they continue :—“ It is a question whether 
a sight telephone has been really invented, 
as the details given are so scanty, and the 
company seems to be engaged at the present 
time in selling stock to the confiding public." 


The Teletue. 
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The Power Transmission 
Line of the Long 
Island Railroad. 


W. N. SMITH. 
c 


HE following particulars 
of modern work in the 
transmission of large 
powers by high-tension 
currents, underground 
and overhead, are 
abstracted from a 
lengthy article which 
appeared in a recent 
issue of the L&ectrical 
Review, New York. 
The impracticability of constructing high- 

tension overhead lines in thickly: populated 
sections required recourse to underground 
construction in two sections. of the line; 
except where submarine cables were used 
at the drawbridges in the Jamaica bay 
trestle, the remainder of the transmission 
line is of the overhead type. The total 
mileage of conduit lines in use is 9.09 and 
of pole lines 23.62 miles. 

The conduit line is constructed of single 
vitrified clay ducts 18in. long, with square 
holes 34in. inside measurement and walls 
iin. thick. They were designed especially 
for this construction, and the ducts are 
ign. greater in diameter than usual, in 
order to facilitate the installation of the 
three-conductor h'gh-tension cables, which 
are nearly 3in. in diameter. 

The ducts are laid in cement mortar in 
such a way as to break joints in all cases 
and are surrounded on the top, bottom, and 


sides by a covering of concrete 4in. thick, 
composed of one part Portland cement, two 
and one-half parts of sand, and five parts 
broken stone. The ducts are arranged 
three wide and six high. 

Manholes for drawing in and splicing the 
cables are located 4ooft. apart on straight 
work and a shorter distance on curves. 
The standard manhole for straight line work 
is 8ft. long, 4ft. wide, and 6$ft. high inside 
dimensions. The corners are cut off, so 
that a horizontal section of the manhole 
resembles an elongated octagon. The side 
walls at the bottom are 121п. thick and at 
the top 6in. thick, reinforced with expanded 
metal. The manholes are built of concrete 
having a composition the same as that 
surrounding the ducts. An opening at the 
top is 25in. square, and is closed by two 
covers, the inner one of which can be 
locked, clamped, and packed gas-tight if 
found desirable. Where it was necessary to 
locate a manhole underneath the railroad 
track, it was strengthened by inserting 
additional I-beams in the roof. 

The underground high-tension cables are 
of the three-conductor type, each conductor 
having a cross-section of 250,000 circular 
mils and being composed of thirty-seven 
copper wires. Each conductor is covered 
with a wrapping of impregnated paper „іп. 
thick. The interstices between the insulated 
strands are then filled in with jute insulation 
and another layer of sin. thick paper 
insulation is wound over the entire group. 
The outside sheath is yin. thick, and is 
composed of lead with about one and one- 
half per cent. of tin added. The completed 
cable is 2Zin. outside diameter. The cable 
was tested at the factory by applying 30,000 
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volts between each pair of conductors, and 
between each conductor and the sheath; 
and after the cable was installed in the 
ducts and jointed up ready for service, it 
was again tested by applying between each 
pair of conductors 30,000 volts, and between 
each conductor and the sheath 27,000 volts 
for a period of thirty minutes. 

At each end of every high-tension cable 
there is sweated on a spun brass end-bell, 
which is filled with compound, to properly 
seal the ends of the cable and prevent in- 
jurious static discharges. The end-bell is 
about 7#in. in diameter, and about yin. 
high. The three conductors are brought 
out separately through а wooden head in 
the end-bell, after being wrapped with var- 
nished cambric tape, and are surrounded by 
micanite tubes to give additional insulation. 

At the drawbridges in the Jamaica bay 
trestle, the cables are of the armoured sub- 
marine type, and the conductors are insulated 
with sin. of rubber around each strand, with 
another sin. of rubber around the group 
of three. This insulation is composed of 
30 per cent. pure Para rubber, and is covered 
with a sheathing zin. thick, and composed 
of lead with about 14 per cent. of tin added, 
and over this is an armour of No. 4 B. and S. 
galvanised iron wires laid spirally on the 
outside of the lead covering with a thin 
layer of jute between the lead and the 
armour. ‘There are two such cables at each 
drawbridge. 

The high-tension cables are located in the 
lower portion of the conduit system, where- 
ever possible, with the idea of separating 
them from any other cables for different 
purposes which may be installed sub- 
sequently. They are carried around the 
sides of the manholes in racks. The 
minimum radius of bend in this type of 
cable is 18in. Where exposed in the 
manholes and at the substation terminals, 
the cables are wrapped with a layer of hard- 
roled asbestos millboard iin. thick, and 
outside of the asbestos millboard there is a 
wrapping of asbestos listing 2in. wide, laid 
on until it averages gin. thick. "The whole 
is then wrapped with galvanised iron tape 
duin. thick and lin. wide laid on with 
edges overlapping. At each manhole there 
is a strip of sheet copper sweated on to the 
lead sheath and brought out through the 
wrappings to allow of grounding the cable 
should it be necessary to protect it from 
electrolysis. 
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There is in all about twenty-five miles of 
high-tension underground cable installed, 
besides o.418 mile of armoured submarine 
cable. ; 

Wherever the underground cable section 
of the transmission line is joined up with 
the overhead system, lightning arresters and 
choke coils are installed, suitable houses 
being provided to shelter this apparatus. 

One of these arrester houses is a brick 
structure at present containing room 
sufficient for eight outgoing overhead cir- 
cuits, which leave the house four on a side. 
The general design of the transmission line 
is such that the circuits on one side of the 
poles can be shut down for repairs without 
shutting down those on the other side, and 
this idea was carried out in the construction 
of the arrester house, so that there would be 
no confusion possible between live and dead 
conductors whenever it might become 
necessary to do any repair work on the line. 
The arrester house is 33ft. 6in. in length, 
17ft. біп. wide, and 3oft. біп. high inside, 
and is constructed of brick with a concrete 
floor and roof. Steel beams supporting the 
apparatus extend to the outside of the build- 
ing, forming a series of racks for the support 
of the transmission cables which are dead- 
ended upon them. The arresters are all 
provided with knife switches, so that they 
can be readily disconnected from the circuit. 
A choke coil is also provided in series with 
each main circuit, and another knife switch 
between the choke coil and the cable bell, 
enabling the cable to be entirely discon- 
nected from the overhead line. Wood has 
been entirely omitted from the construction 
of this arrester house, making it fireproof. 
The incoming cables are arranged along the 
wall, running through switches and through 
the choke coils to the various outlets along 
the various portions of the outside walls. 
The arresters are mounted on either side of 
the steel framework in the centre of the 
building, and the ground connections all run 
to а single ground lead consisting of 
54 sq. ft. of copper plate buried in the 
ground between layers of crushed coke. 

The outgoing cables on each side 'are 
anchored on a strain pole after leaving the 
racks upon the sides of the building, which 
in themselves are not intended to carry the 
longitudinal stresses of the overhead cables. 

The openings in the side of the house 
through which the cables run are тёш. 
square, enclosed by two glass plates iin. 


thick and separated. sin. with 2lin. holes in 


the centres, through which the cable passes | 


without touching the glass. A thin disc of 
brass 24in. in diameter is attached to each 
wire midway between the glass plates, and 
thus prevents the direct access of rain or 
snow through the openings. Standard 
straight-line insulators are used for support- 
ing the bare wires inside of the building. 
There are two general divisions of the 
overhead construction, the trunk line and 
the branch lines. The trunk line is built of 


.. steel poles, as is also a portion of the branch 


lines ; the branch pole lines to the outlying 
sub-stations are of wood. Steel poles are 
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used in some parts because of the rather 
exceptional height at which the cables have 
to be carried to clear other wires. 

The steel poles are of various sizes to 
meet differing conditions. They are all 
designed to carry twenty-four 250,000-circular- 
mil cables on their upper portions, and 
underneath them an additional load of eight 
500,000-circular-mil low-tension cables, which 
local regulations require to be at least 25ft. 
above the ground. The spans between 
steel poles average 15oft. in length, except 
where turning corners or carrying the cables 
over railroad tracks. ‘The poles, when fully 
loaded as above, are able to carry safely a 
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weight of 4500lb. of cable. The steel poles 
are built of four corner angles, connected 
together by angles and plates forming a 
lattice type of construction, They are 
tapered uniformly to the top on two sides 
and to within about 74ft. of the top on the 
other two sides, the taper being gin. per foot. 
This taper is uniform to the bottom of the 
pole, and 15 the same for all lengths of poles. 
The tops are in every case біп. by rrin. 
At the bottom the corner angles are tied to 
а base composed of plates and channels 
through the corners of which the four 
anchor bolts pass. 

The standard poles are made in four 
lengths, increasing by sft. from 3oft. to 54ft. 
in length, the 39ft. pole being the standard, 
the other lengths being only used where 
necessary. 

The poles are designed to withstand a 
wind pressure at right angles to the line 
corresponding to a wind velocity of roo 
miles per hour. This was calculated from 
data obtained in the Berlin-Zossen high- 
speed railway tests, which showed the pres- 
sure on a flat surface due to а wind velocity 
of roo miles per hour to be about 271b. per 
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square foot, which applies to the flat surfaces 
of poles and cross-arms. For the projected 
area of cylindrical conductors one-half of 
this value, or 13$lb. per square foot, was the 
factor used for the above wind velocity. 
Besides the standard poles above de- 
scribed designed to meet the ordinary 
conditions, an extra-heavy strain pole was 
designed in three lengths, and is used for 
offsets up to 32$ft. for turning.sharp corners 
or for anchoring the line at special points. 
The wooden poles are of two kinds: 
chestnut, which is the standard for ordinary . 
work, and creosoted yellow pine, which is 
used only along the trestle over Jamaica 
Bay. Тһе chestnut poles are 4s5ft., 5oft., 
and 55ft. in length, and 25in. in circum- 
ference at the top. The creosoted poles are 
from 6oft. to 8oft. long, with the same dimen- 
sions at the top, and treated with 1510. of 
dead oil of coal tar per cubic foot of timber. 
Creosoted poles are all set 15ft. into the 
bottom of the bay by means of a water-jet. 
They are all set so as to have the tops 3oft. 
above the rails, and are located far enough 
away on one side of the trestle to obviate 
any interference with the wires on the part 
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of the pile driver that is used to renew the 
piles of the trestle bridge. These poles are 
braced to the trestle with creosoted yellow 
pine timber. The total number of steel 
poles employed is 377, of chestnut poles 
490, and of creosoted yellow pine poles 264. 

The cross-arms are of yellow pine, sin. by 
6in. cross-section, housed on top to a rain. 
radius, and they are painted with one coat 
of asphaltum paint. For standard steel 
poles the arms are 7ft. and oft. long. For 
steel strain poles they аге 7ft. roin. and 
toft. бір. 

The insulator pins consist of malleable- 
iron castings clamped to the cross-arms by 
means of U-bolts threaded through the body 
of the pin and held by a plate fitting over 
the U-bolts and against the cross-arm. This 
type was first used on this transmission line 
and represents a new departure in pin de- 
sign, inasmuch as by its use all boring of the 
cross-arm is avoided. The strength of the 
cross-arm is maintained, and the deprecia- 
tion resulting from entrance of moisture 
through holes bored in the arm from top to 
bottom is obviated. The form of pin used 
is also of much greater strength than is 
possessed by a pin in which the bending 
moment where it enters the arm has to be 
met by small cylindrical cross-section. 

The straight-line insulators are 6lin. in 
diameter and sin. high, made of porcelain, 
in two parts cemented together. The in- 
sulators are coloured with a brown glaze to 
render them less conspicuous. The pin and 
insulator together carry a 250,000-circular- 
mil cable 63in. above the cross-arm. The 
ties are of ordinary soft copper wire, tied on 
top. 

The strain insulators are of the “spool ” 
type, and made in one piece 7}in. in 
diameter and 8in. high. Each strain in- 
sulator has two petticoats, one above and 
one below the point where the wire is 
attached. A rjin. by r2in. steel pin is 
cemented in the centre of the insulator, and 
this steel pin rests in sockets at the top and 
bottom, which are firmly clamped by U-bolts 
to the cross-arms. 


The transmission cables are of 250,000- ` 


circular-mil stranded copper, and are fastened 
to the insulators with ties of No. 6 copper 
wire 3ft. long. Splices were made by cutting 
back the core of the cable and wrapping the 
outer layers of strands around the abutting 
cables. All the joints were soldered. Where 
led into sub-stations or arrester houses, the 
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ordinary half connection joint was made and 
carefully soldered. The total amount of 
overhead transmission cable erected is 62:03 
circuit miles, or 186709 miles of cable. 


Horse-Potver Transmitted 
by Belts. 


F. FACKERAMMANN. 


NGINEERS' textbooks give much and 

varied data for calculating the power 

that may be transmitted by belts; never- 

theless, the following rules and tables used 

by the transmission department of the Jones 

and Laughlin Steel Company may be of 
interest. 

The centrifugal tension due to a strip of 
belt rin. square and ift. long, moving at a 
velocity of V feet per second =0.012 V2, 
weight of belt (leather) taken at 56lb. per 
cubic foot. 


Working tension of belt = 7: 
7 — thickness of belt in inches. 
Effective tension of belt = T- 0.012 £V. 


Н.Р  (T- 0012 tV?) V 
Т 500 


T is taken as follows : 

4516. per inch of width for single belts 
yin. thick. 

8olb. per inch of width for double belts 
Zin. thick. 

11010. per inch of width for triple belts 
roin. thick. 

14510. per inch of width for four-ply belts 
Sin. thick. 


From the above data the following table 
has been calculated : 


Н.Р.=о when Z'=o.o12 ¢V*, or at the 
following speeds :— 


8485ft. per minute for single belts, 


8oooft. P T double ,, 
765oft. » x tripe  ,, 
1 616ft. » 3) four-ply ” 


This table shows that there is no advan- 
tage in speeding belts up to more than 
4400ft. to 4800ft. per minute, and demon- 
strates the folly of using excessively high 
speeds. The horse power given can only be 
increased by sacrificing the life of the belt. 
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Lable giving the number of Horse-power transmitted 
by Belts tin. wide, considering the Effects of 
Centrifugal Force, so that the Tension оп Belt 
is Constant at All Speeds. 


Speed in Feet 
per Minute 


THICKNESS OF BELT. 


THICKNESS or BELT. |: 


Speed in Feet 
per Minute 


o a Ф j | 

ъв вн» | 

„ч o m о 

оа ера | 
тоо | .I4 | .24 | .33 44 | 3400 
200 M .48 | .67 .88 || 3600 
300 | .41] .73 | 1.00 | 1.32 |; 3800 
400 | .54 | .96 | 1.33 | 1.75 | 4000 
500 | .68 | 1.21 | 1.66 | 2.19 |, 4200 
боо | .8r | 1.44 | r.99 | 2.62 | 4400 
700 | .95 | 1.68 | 2.31 | 3.05 | 4600 
Зоо | 1.08 | 1.93 | 2.64 | 3.48 | 4800 
900 | 1.21 | 2.15 | 2.96 | 3.90 |; 5000 
1000 | 1.34 | 2.38 | 3.28 | 4.32 |! 5200 
ІІ00 | 1.47 | 2.61 | 3.59 | 4.73 || 5400 
1200 | 1.60 | 2.85 | 3.90 | 5.14 |! 5600 
1300 | 1.73 | 3.07 | 4.21 | 5.55 | 5800 
1400 | 1.86 | 3.30 | 4.51 | 5.94 || 6000 
1500 | 1.98 | 3.53 | 4.81 | 6.34 | 6200 
1600 | 2.10 13.73 | 5.10 | 6.72 |! 6400 
1700 | 2.23 | 3.94 | 5.39 | 7.10 |. 6600 
1800 | 2.34 | 4.15 | 5.67 | 7.47 | 6800 
1900 | 2.46 14.35 | 5.94 | 7.83 |; 7000 
2000 12.58 ' 4.56 | 6.21 | 8.18 |: 7200 
2200 | 2.80 | 4.94 | 6.73 | 8.85 |. 7400 
2400 |3.01 | 5.30 | 7.21 | 9.51 |. 7600 
2600 | 3.21 | 5.65 | 7.67 | 10.09 |: 7800 
2800 | 3.40 | 5.97 | 8.09 | 10.64 |; 8000 
3000 | 3.58 ; 6.25 | 8.47 | 11.14 | 8200 
3200 | 3.74 | 6.52 8.80 | 11.58 | 8400 


In all the above data it is assumed that 
the arc of contact of the belt is not less than 
18odeg. 


If this arc is 
90" 112° 120° 135° 150° 157% 180° 
divide H.P. given by 
"OSEE 1:72: т.б 


— Machinery. 


I.4 1.24 I.17 I. 
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Lightning Protection. 


kr reply to a circular letter asking for in- 

formation in regard to lightning troubles 
during 1905, a committee of the National 
Electric Light Association, U.S.A., received 
letters from 113 companies giving much 
valuable data as to lightning protection. 
Two-thirds of the companies have been 
practically free from trouble. The money 
value of property destroyed has been ex- 


tremely small, the principal loss being due · 


to interruption of service. The freedom 
from trouble has been due to the increased 
use of lightning arresters and largely to the 
high grade of insulation in modern trans- 
formers and generators. 

There has been quite a little trouble with 
burned-out graphite resistances in lightning 
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arresters. Carborundum and other mixtures 
are used in the latest types, and resistances 
of these materials seem to be constant and 
do not fly to pieces as the graphite rods do. 
The wire resistances in the low-equivalent 
arresters have also burned out in several 
cases. 

No argument for or against the use of 
choke coils can be deduced from the replies 
received, for the main generating stations 
have had few burn-outs. Many series trans- 
formers on station switchboards have been 
burned out, both in stations protected by 
choke coils and in those unprotected. A 
considerable part of the discharge must have 
passed the choke coils to burn out this 
apparatus, Experiments have shown that 
choke coils reduce the strain on the ends of 
the windings of generators or transformers, 
and they should therefore prevent this 
apparatus from receiving as high a potential 
strain as that required to break down the 
arresters. | 

Overhead ground wires are rarely used. 
On distribution lines they are a menace to 
the linesmen and have been taken down, 
after trial, by several companies. Barbed 
wire is especially troublesome. The benefit 
derived from overhead ground wires on dis- 
tribution lines is doubtful. On transmission 
lines they are of undoubted service. The 
few companies that use them report that they 
are well satisfied, and some are even enthu- 
siastic. It is still a disputed question as to 
whether they are worth the cost. There is 
danger of trouble from breaking of these 
ground wires unless they are of very heavily 
galvanized iron or heavy copper wires, and 
either of these would add considerably to the 
cost of a line. One argument for overhead 
ground wires is that the poles and insulators 
are protected thereby. Only 25 per cent. of 
the companies replying to this question have 
had poles struck, and on the poles struck 
few insulators. were broken. One pole was 
struck for every 286okw. capacity of station. 
One pole was struck for every 19 miles of 
high-tension transmission line and one in- 
sulator was broken for every 62 miles. In- 
terruptions to service due to broken insulators 
are very rare and are confined to special 
localities. —Lilec. World. | 
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New Multiple-Unit 
Control System. 


Some particulars were recently given by 

the Electrical World of а patent 
issued on May 22 to Mr. Н. McL. Harding 
and Charles Martin Clarke describing a 
new multiple unit control system, the main 
feature of which is the use of a single 
pilot wire extending throughout a train. 
With this single wire the motors of all 
the cars can be controlled to standstill, 
full speed forward, full speed reverse or 
any intermediate relation. The essential 
feature of the control mechanism lies in 
a differentially wound magnetic operating 


device. Assuming a solenoid with two 
equal differential: - windings in series, one 
end is connected to the line, the other 


end through the car to earth, and the 
middle to the pilot wire. In connection 
with this arrangement is a rheostat, one 
side of which is connected to line, the 
other side to earth, and the contact handle 
to the pilot wire. The arrangement of 
the circuits is shown on the diagram here- 
with. ; 
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With the rheostat handle in mid-position 
(where it may be on a “dead” contact) the 
potential of the pilot wire is 250 volts, assum- 
ing a circuit voltage of соо volts. If now the 
rheostat arm is moved so as to cut out resis- 
tance on the line side, the voltage of the 
pilot wire 15 increased ; and if moved in the 
reverse direction. towards the earth side, 
the pilot wire voltage 1s decreased. 

When the voltage of the middle point of 
the solenoid is 250, at which the m.m.f's 
of the two windings neutralize each other, 
the core is held by springs in a mid-position. 
With increase or decrease of pilot wire voltage, 
this balance is destroyed, one coil carries 
more current than the other, and the core 
is moved in one direction or another, the 
amount of movement depending upon the 
change of voltage in the pilot wire which, 
in turn, depends upon the arc through which 
the rheostat handle is moved. It is this 
movement of the solenoid core which 
operates the motor controller. 

Movement of the rheostat handle in any 
car causes, of course, all of the motor con- 
trollers of а train to be operated syn- 
chronously to stop, start, reverse or change 
speed. 
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DIAGRAM SHOWING PRINCIPLE AND CONNECTIONS OF New MULTIPLE CONTROL SYSTEM. 
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New York Central 


Electric Locomotives. 
REGINALD GORDON.* 


HE current is collected from the third rail 
by four shoes, one of which is shown 
in the figure. These are in pairs, and spring- 
supported from a longitudinal piece of wood 
that insulates them from the locomotive 
frame. The wooden piece is bolted to two 
brackets secured to the frame between the 
first driving box pedestal and the inclined 
bar of the frame. The shoes have a vertical 
play of about 2in. to adapt them to make 
contact with either an under or over running 
third rail. As at highway crossings the third 
rail is continued as an overhead conductor, 
and a pantagraph type of trolley is mounted 
on top of the locomotive and raised and 
lowered by air pressure controlled by an 
automatic electric-control device. 

For the air-brake and other pneumatic 
devices, a double-cylinder compressor driven 
by two 600-volt series motors is mounted in 
the cab. It is controlled by an automatic 
electric governor that starts or stops it at 
such times that the main reservoir pressure 
is maintained between 12516. and 1351}. 
per square inch. 
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locomotive from the other, and for supplying 
the main reservoir of one by the compressor 
of the other, should the occasion arise for 
doing so. The results of operation on the 
experimental track near Schenectady have 
shown that for the first 25,000 miles run the 
cost for repairs and maintenance has been 
1.7 cents per engine mile. The locomotive 
is now undergoing its second 25,000o-mile 
test. 

One of the most noticeable things about 
these large electric engines is their steadiness 
at high speeds. This is apparent at once to 
anyone who has ever ridden on a steam 
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This type of locomotive has proved itself 
capable of handling heavy, fast trains in a 
satisfactory manner; it starts easily, ac- 
celerates rapidly, and owing to the multiple- 
unit system of control, a train may be double- 
headed by two of these engines. In addi- 
tion to this, arrangements have been provided 
for controlling the air compressor of one 


*Continued from 
August, 1906. 
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locomotive. The drivers of steam locomo- 
tives find it difficult to realise the speed that 
can be attained and the load that can be 
pulled by the “electrics.” The mystery 
that always surrounds anything operated by 
electricity only sharpens the curiosity of 
these теп; and they appear to be making 
every effort to equip themselves to be able 
to understand driving these new machines. 
—JAaihway Gazette. 


The ELECTRICAL MAGAZINE. (Traction.) 


Spunt- versus Compound- 
Wound Synchronous 
Converters for Railway 
Work. 


И, L. WATERS.* 


7] question of shunt- or compound- 
wound excitation for synchronous 
converters has been discussed so much that 
it 1s of interest to compare the relative 
merits of the two. As the shunt winding is 
obviously the simplest and cheapest and 
most convenlent way of exciting a syn- 
chronous converter, it would be well to 
begin by considering why a compound 
winding 1s ever used. 

In a direct-current circuit it is often an 
advantage to have a system which is to a 
great extent self-regulating as regards 
voltage. This is especially the case where 
the load changes frequently, and in such 
cases à compound-wound generator is used. 

In à synchronous converter the ratio of 
the voltages at the terminals of the two sides 
of the machine is approximately constant 
and independent of the load ог the 
excitation ; that is, the direct-current terminal 
voltage bears an almost constant ratio to the 
alternating current terminal voltage under 
all conditions. бо the only way of varying 
the direct-current terminal voltage is to 
vary the alternating-current voltage supplied 
to the machine. If the direct-current 
voltage is to rise as the load comes on the 
machine, then the alternating-current voltage 
which is supplied to the machine must be 
made to vary in the same way. Assuming 
that approximately constant voltage is 
supplied at the generator end of the alter- 
nating current feeders, and that the circuit 
between the generator and the synchronous 
converters contains sufficient inductance, 
then the voltage at the synchronous-converter 
end of the alternating-current line can be 
raised or lowered by introducing a leading 
or a lagging current into the system. А 
leading or lagging current can be introduced 
into the system hy over- or under-exciting the 
converter. So by putting a series winding 
on the magnets of the converter the 
excitation of the machines will be increased 
as the load comes on, and a leading current 
approximately proportional to the load 
introduced in the alternating-current system. 


* Abstract of paper read before Amer. Inst. Elec. Eng., 
May, 1906. 
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This will tend to raise the alternating-current 
voltage supplied to the converter and, in 
consequence, the terminal voltage at the 
direct current side. By means of this 
system, a synchronous converter can be 
compounded in a manner similar to that 
employed for compounding a direct-current 
generator. The voltage at the direct-current 
terminals can be made to increase as the 
load comes on. 

Here, then, is a system that gives 
automatic control of the voltage as the 
load varies. Such a system is obviously 
extremely useful and convenient. Unfor- 
tunately, this system presents a number of 
disadvantages in practice: a series winding 
is needed on the converter magnets, artificial 
reactance coils are practically always needed 
to insert in the alternating-current line so as 
to bring its reactance up to the required 
value, and there is need for extra switch- 
board arrangements. This means increased 
complication and cost and a loss of 
efficiency. A compound-wound converter 
costs about 7 or 8 per cent. more than a 
shunt-wound converter. Reactance-coils 
usually cost about 5 per cent. of the cost of 
the converter. The efficiency of the system 
is lowered probably 1 to 2 per cent. And 
in addition the system is more complicated, 
and in consequence more liable to break 
down. There is also liable to be trouble in 
operating the system. A series field 
winding on a synchronous converter is 
always a source of danger on account of the 
liability of its reversing. When starting a 
converter the series fields can be short 
circuited and the danger at that time 
avoided ; but if the attendant forgets the 
short-circuiting switch at any time, there is 
hable to be trouble. And if at any time 
when the series coils are in use the alter- 
nating-current supply fails or is cut out, and 
the machine is left connected to the direct- 
current circuit, the series coils will reverse 
and the converter is likely to run away, 
especially if the direct-current voltage 15 
varying. A speed-limit device should take 
care of this, but as automatic devices usually 
go wrong when they are most needed, so the 
fact must be accepted that a series winding 
introduces a possible source of serious 
trouble in апу synchronous converter 
System. 

The automatic compounding obtained by 
à series winding and reactance coils is not 
so satisfactory as would be expected. It is 
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natural to expect that the most useful 
application of this system would be to over- 
compound converters in a small sub-station, 
to compensate for a large feeder-drop in cases 
where the load fluctuates violently. The 
results are, however, not always satisfactory. 

To overcompound a converter and to 
change the voltage at the direct-current side 
means that the magnetic flux in the field 
magnets of the converter must change; as 
solid-steel field magnets are always used in 
converters the magnetism cannot change 
quickly ; there is therefore often a consider- 
able time-lag before the voltage changes to 
correspond with the change in.load. The 
result of this is that when the load is varying 
quickly the voltmeter needle is kept wander- 
ing aimlessly about the scale, indicating 
anywhere from, say, 500 to 650 volts, the 
voltage apparently not having any relation to 
the load on the machine. However, when 
the converter is flat-compounded instead of 
over- or under-compounded the result is 
more satisfactory, as the natural tendency of 
the solid poles is to hold the magnetism and 
voltage constant. 

Usually however, small sub-stations are 
supplied from comparatively small power 
stations ; and with a varying load on the 
converters one of the main effects noticed in 
the sub-station is the fluctuation of the 
speed of the engines, and consequently the 
speed of the converters and the alternating- 
current voltage. The effect of this variation 
in speed often completely masks all the 
results of the compound winding. 

In addition this method of compounding 
is often a nuisance. There must be careful 
adjustment of the series winding and of the 
reactance-coils at the sub-stations before 
getting the desired effect. Then if the con- 
verters are changed to another station, or if 
the line conditions are changed, the adjust- 
ment has to be made again. If other com- 
` pound-wound converters are installed in the 
same sub-station there is trouble to adjust 
them so that they divide the load properly 
at allloads. Equalizer connections are used, 
but the results are rarely altogether satis- 
factory. The different characteristics of the 
converters and the variation in the brush- 
contact resistance and the temperature of 
the machines all tend to upset the adjust- 
ment. If shunt-wound converters are not 
dividing the load properly, varying the field 
rheostat will quickly adjust the load. And 
in -any case shunt-wound converters, just 
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like shunt-wound generators, have a much 
greater natural tendency to divide the load 
properly than have | compound-wound 
machines. With this automatic compound- 
ing the power factor of the converter system 
varies, and often varies widely, with the load. 
The power-factor cannot be interfered with 
without upsetting the complete system of 
regulation. A shunt-wound converter tends 
to keep the power-factor the same at all 
loads. In any case the power-factor can be 
adjusted by means of the field rheostat with- 
out in any way upsetting the regulation. 

The result of all the complication and dis- 
advantages of a compound-wound converter 
with reactance coils is that often after the 
system has been in operation for some time 
the series magnet-coils and the reactance- 
coils are cut out and the converter is run as 
a straight shunt machine. The machine is 
then more in the control of the operator and 
is less liable to give trouble. 

Probably the best system for general work 
is to have shunt-wound converters, standard 
transformers, and no reactance coils. Some- 
what over-excite the converter so as to keep 
the power-factor a leading one at all times, 
and then leave the machines to take care of 
themselves, only adjusting the excitation in 
case they fail to divide the load properly. 

In the case of a large station the feeder 
drop is small and the fluctuations in load 
are unimportant, so that the voltage keeps 
fairly constant at all times. 

In the case of small sub-stations the 
voltage will vary with the load on account of 
the feeder-drop. The direct-current voltage 
will be high on light loads and will fall on 
full load. For a line with sub-stations at 
various points this is an ideal condition. 
When the load is light on such a station it 
will mean that most of the load on the 
system is being carried by other stations. 
The voltage will then be high at the lightly 
loaded station and lower at the more 
heavily loaded station. The lightly loaded 
station will then tend to help out the 
heavily loaded one, resulting in ideal con- 
ditions—a tendency to distribute the load 
proportionately between the stations at all 
times. The converter should be excited 
so as to get either unity power-factor or a 
leading power-factor at all loads, and then 
the feeder drop will automatically take care 
of everything else and there will be a ten- 
dency always to divide the load propor- 
tionately between all the stations. ` 
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The Self-Synchronizing 


of Alternators. 
MORGAN BROOKS and M. K. AKERS.* 


T actual momentary current at the clos- 

ing of the paralleling switch is governed 
by the resistance and the reactance of the 
armature windings considered as inductance 
without iron core, rather than by the syn- 
chronous impedance as ordinarily measured. 
The iron core has not time to become mag- 
netized and to react against the applied 
voltage before great damage may have been 
done with even a moderate phase-difference. 
With large machines whose resistance and 
pure or non-iron reactance 15 relatively low, 
damage by even slightly inaccurate syn- 
chronizing will be more probable, as well as 
more costly, than with small machines, since 
the impulsive rush of current is proportion- 
ately greater. А moderate phase-difference 
such as rodeg. may be dangerous. Ifrodeg. 
(in either direction) be taken as the limit of 
safety, in closing the switch at random the 
chances will be seventeen out of eighteen 
that damage will be done. 

We propose to eliminate this risk of 
damage by making it safe to close the paral- 
leling switch at any time, regardless of 
equality of speed or excitation. It 1s evident 
that the maximum circulating current may 
be reduced in any desired degree by the 
insertion of sufficient impedance between the 
machines to be synchronized. It is equally 
evident that the synchronizing power, or 
force tending to keep the alternators in step, 
will be affected ; and it remained for experi- 
ment to show that it is possible satisfactorily 
to limit the current while retaining sufficient 
synchronizing power. No compelling force 


* Abstract of Paper read before Amer. Inst. Elec. Eng., 
May, 1906. 


exists so long as phase-equality 15 maintained 
and for small angles the force may be as- 
sumed to be proportional to the phase 
difference. 

Steinmetz has shown that the synchronizing 
power of the current that may circulate 
between two machines in parallel under the 
normal condition of equal voltage depends 
upon the lagging of the current due to the 
inductance of the short circuit path through 
the armatures. To retain this lagging cur- 
rent and its desirable effect, the impedance to 
be connected in series between the machines 
should be highly inductive. We tried various 
inductances, such as transformer coils and 
arc-lamp regulators, but with indifferent 
success. If enough inductance were used 
to prevent too great an impulsive rush of 
current, the synchronizing current desirable 
at slight phase-differences was too weak. If 
the inductance was adjusted to get fair syn- 
chronizing power, it was not safe to throw 
the switch at a very much greater angle of 
phase-difference than without it. The range 
of safe angle was, however, perhaps double. 

We nest tried pure resistance, resulting, 
as might be expected, in loss of sychronizing 
power, since the circulating current did not 
have the required lag. The use of condensers 
in series confirmed the theory above outlined ; 
for the alternators now assumed the 18odeg. 
phase-relation, and retained it with such per- 
sistence as to suggest easy synchronizing by 
using a reversing switch to connect the 
machines together i in the zero phase- relation. 
At this point we proved by experiment that 
it was a simple matter to synchronize two 
alternators through the armature of a third 
alternator not running, and then by bringing 
this third machine up to synchronous speed 
to observe that it automatically fell into 
step, forming a delta-connected, three-phase 
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system. ‘The oscillograph showed that 
with equal excitation the electromotive- 
force curves were properly spaced in 
120deg. positions, and that by varying the 
excitation 1t was easy to obtain a distorted 
delta of any desired shape, within reasonable 
limits, giving a simple means for obtaining 
any required vector-difference of voltage or 
current, especially if one of the machines 
were a polyphase machine but used as a 
single-phaser in a delta arrangement. The 
connection was fairly stiff, it being possible 
to cut off the driving power from two of the 
machines, when they became alternating 
motors and carried their previous driving 
motors as load. The oscillograph showed 
that the experiment was successfully per- 
formed. 

Having control of the synchronizing angle 
at the 18odeg. and the 120deg. positions we 
felt that some way to secure the desired 
odeg. angle must be available. A final idea 
of trying an inductance without any iron 
core came opportunely. This would secure 
the desired lagging current, and the pure 
inductance acting instantaneously would not 
permit an impulsive rush of dangerous value, 
even at maximum difference of phase. A 
trial met with flattering success; and by 
adjusting the amount of inductance we found 
that for а 7.5kw. machine a value limiting 
the maximum current to about half its full- 
load amperes seemed the best, having due 
regard to objectionable reaction upon the 
system as well as to synchronizing effect. 

The experiments were tried at 6o-cycle 
frequency, and the results were all that 
could be desired. We could close the 
switch paralleing two machines, while the 
machine to be brought into step was at a 
standstill, and then with approximate ex- 
citation 1t could be started and on reaching 
synchronous speed it would automatically 
fall into step smoothly, and with unexpected 
force, when the excitation could be adjusted 
and the inductance cut out. 

It might be noted here that the circulating 
current between two machines connected 
together directly, and with a difference of 
phase-relation, is by no means equal to the 
current that would momentarily flow if the 
machines were switched together at the same 
vector-difference ; that is, there is not the 
danger to the machinery in having two 
alternators pull apart that there is in throw- 
ing them together with a large phase-angle. 
The almost non-inductive character of the 
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synchronous impedance of two large alter- 
nators at the first moment of closing 
the switch is the critical point of syn- 
chronizing. 

In the case of а synchronous converter, 
started from the direct-current side, the use 
of coreless inductance to permit the closing 
of the connecting switch at any instant is 
found to introduce a difficulty not present 
when the converter is otherwise started. 
This 15 the occasional tendency of the con- 
verter to race as a direct-current motor, 
owing to the weakening of its ield and con- 
sequent increase of armature current. This 
objectionable tendency is easily overcome 
by the use of a second inductance connected 
in series with the direct-current armature and 
additional to the starting-box. This induc- 
tance should be with iron core, and it will 
act to prevent the rush of current due to 
any weakening of the field. This effect need 
be only momentary, as the converter does 
not tend to race, once forced into proper 
phase-relation. We found it desirable to 
have the speed of the converter brought into 
step slightly below synchronous speed, or at 
least not greater, when random closing of 
the switch was uniformly successful, as with 
synchronous generators. As this condition 
is a perfectly normal condition of operation 
it adds no complication. It may be stated 
that when synchronizing by means of con- 
densers with the 180deg. phase-relation, 
there is no tendency for a converter to race 
with any reasonable difference of speed 
either above or below synchronism. 

We would not wish it understood that 
in using coreless inductances for safe syn- 
chronizing of alternators we recommend 
closing the switch at random. If the 
operator closes the switch as heretofore at 
approximately the moment of least disturb 
ance, а refinement of operation will result- 
The operator will know that any error o. 
judgment will at worst cause an almosf 
imperceptible disturbance of the systemt 
instead of a possible disaster. А con-, 
siderable difference in the excitation of two 
machines will not interfere in any way, since 
the voltage can be adjusted after syn- 
cronizing. Relieved from all anxiety, the 
operator will work more easily, and score a 
higher average of perfect manipulations. 
Less time is needed and the use of a 
synchroscope is not required, the indica- 
tions of the lamp being quite accurate 
enough. 
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Readers are referred to the World’s Electrical Literature Section for titles of all important 
articles of the. month relating to Lighting and Heating. 
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Secondary Conductor 
Arc Lamps. 


<> 


I N an article by E. Stadelmann-Nehein 

published in a recent issue of the EZe£- 
trotechnische Zeitschrift the use of rare earth 
auxiliary or secondary conductors for arc 
lamps is discussed at some length. 


In the first place the history of the subject 
is dealt with. The principle of placing a 
third body between the carbons or alongside 
the arc to serve either by its consumption as 
an additional light producer or merely as a 
reflector, or as both, is far from new, but, 
indeed, dates from the very earliest days of 
arc lighting. The Jabberkoff candle and 
the Soleil lamp, both of the *'seventies," 
included this principle; the former having a 
third conductor between the carbons, which 
conductor was consumed, the latter having 
blocks of stone adjacent to the arc which 
served as concentrators and steadiers of the 
light. The disadvantages of these lamps 
were very manifest—in both cases they were 
not self-liyhting; the Jabberkoff, moreover, 
had a very large consumption of carbon, and 
thus only burned for a short time, whereas 
the chief disadvantage of the Soleil lamp was 
its inefficiency in that the marble blocks 
absorbed the light of the carbons or arc 
proper, and the light of the lamp was entirely 
due to the incandescent stone. 


The present-day efforts in this direction 
have been to avoid these disadvantages and 
evolve a lamp in which the secondary matter 
shall be a highly luminous electrical con- 
ductor, a body practically indestructible or 
non-volatile in the arc; by securing these 
properties the light of the arc proper is not 


diminished or absorbed, long-burning lamps 
can be designed, and the lamps can be self- 
starting. 


The arrangement consists essentially of a 
third conductor composed of a slab or block 
of rare earth composition placed alongside, 
but not touching, the ordinary carbon elec- 
trodes of an arc lamp. The lamp is lighted 
as an ordinary arc lamp without reference 
to the third conductor. When the arc is 
struck the heat transmitted to the rare earth 
block is such as to raise it to the point of 
conductance, and a portion of the lamp 
current is shunted across, and passes from 
carbon to carbon by way of the auxiliary 
conductor. It will be seen that the carbons 
can now be drawn a considerable distance 
apart, and the space between each carbon 
and the secondary conductor also preserved 
sufficiently large to prevent any actual 
contact. 


Light is thus produced from the electrodes, 
the arc, and also from the secondary con- 
ductor. The result 15 an extremely efficient 
and steady light, which gives the strongest 
effect downwards or, in fact, in any desired 
direction according to the arrangement of 
the conductors. The author of the article 
testifies that chamotte is up to the present 
the most suitable material for the secondary 
conductor, since it withstands the arc well 
and, although it softens, it does not form into. 
drops. 


Tests of these lamps are to be made, and 
investigations continued towards securing 
the best material for the secondary con- 
ductors. "These results will be awaited with 
interest, and in the meantime there are 
doubtless many who will be prompted to 
experiment in this particularly promising 
branch of electric lighting development. 
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A Case of Indirect 


Illumination. 
ARTHUR A, ERNST. 


NDIRECT illumination—that is, illumina- 
tion by diffuse reflection from light- 
sources entirely hidden from view—is usually 
considered one of the most elegant aud 
satisfactory methods, but seldom practical 
on account of the low efficiency obtained. 
With proper care in the selection of 
reflectors and the position of lamps, and in 
cases where there is a minimum of smoke 
and dust to be reckoned with, the method 
is far more efficient than is commonly 
supposed, and is especially valuable for 
cases where a moderate and uniform general 
illumination is desired. These conditions 
exist in offices, reading rooms, drawing 
offices, hallways, and other places where 


FIG. I. 


either special lights are required for close 
work, or where only general illumination 
is necessary. 

The most common faults with installations 
of this kind are spots and streaks of light on 
the reflecting wall or ceiling, thus indicating 
the positions of the lamps, and obvious 
differences of intensity on the portions 
farthest removed from the light.sources. 

In the present example the structural con- 
ditions are peculiar. The room in question 
is the main office of a bank, and 15 practi- 
cally two stories in height, as shown by the 
sectional view in Fig. т. А moulding runs 
around the walls at about one-half the distance 
from floor to ceiling, this moulding furnishing 
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the only available position for the lamps to 
light the ceiling. This method of illumina- 
tion was an after-thought of the architects, 
the moulding being already constructed 
before the method was considered. 

The ceiling of the room is laid out in large 
panels; the central panel, rift. square, is 
filled in with plain ground glass, being placed 
directly under a skylight in the roof. Two 
problems therefore are involved in the general 
illumination : first, to light the ceiling, in- 
cluding the central glass panel, uniformly by 
lights placed along the moulding; and 
second, to light the glass panel from above. 
The latter furnishes a very unusual problem 
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in that it was not desired by the architects 
to use the artificial light through the central 
panel for illuminating purposes; but it is 
evident that unless lighted from above it 
would appear as a dark square in contrast to 
the other pahels of the ceiling when lighted 
only from below. 

The arrangement of lights in the mould- 
ing is shown in Fig. 2, which indicates a 
trough-shaped reflector. The intensity on 
the horizontal plane of the ceiling from this 
distribution is shown by the curve at the 
top of Fig. 3, which is a remarkably close 
approximation to uniformity. By adding a 
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small moulding shown by the dotted lines 
in Fig. 2, it was possible to use a maximum 
amount of reflecting surface and still keep 
both reflector and lamps entirely out of the 
range of vision. Sixteen candle-power lamps 
are to be used in these reflectors, placed 
12in. apart. 

For illuminating the glass panel from 
above the only support for the lamps is on 
the side wall 18in. above and gin. to the 
side of the panel. 

The arrangement adopted included a 
trough-shaped reflector, as shown in cross- 
section in Fig. 4. As the Jamps are much 
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nearer to the panel than those underneath, 
correspondingly lower candle-powers will be 
used—probably six candle-power. Since the 
comparative reflecting апа absorbing factors 
of the glass are unknown, the exact candle- 
power could not be predetermined. These 
lamps will also necessarily be frosted in order 
not to appear as bright points through the 
ground glass of the panel. 

For working illumination individual desk 
lamps will be used, and possibly side 
brackets may be added for the sake of 
decorative effect. 

The case is one in which indirect lighting 
is particularly applicable, for the reason that 
the room will seldom be open to public use 
during that portion of the day when artificial 
light is required, and since also special light 
would be provided in any case for the book- 
keeping and other uses requiring close work. 
Efficiency therefore is an entirely secondary 
item, and the illumination produced by the 
plan laid out should admirably serve the 
special conditions.—ZZwminating Engineer. 
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Osmium Filament Lamps. 


V marked progress has been made on 
the Continent in the development of 
the osmium filament lamp. The chief 
difficulty experienced lay in the high con- 
ductivity of the filaments, rendering the 
production of lamps to suit our standard 
voltages practically impossible, owing to the 
exceptional length and firmness of filament 
required. Thirty-seven volts was about the 
maximum which could be accommodated 
at any lamp terminals, and it seemed for 
some time as if the osmium lamp would on 
this account never be suitable for standard 
electric lighting purposes. Happily the 
labours of research have been most suc- 
cessful, and osmium filament lamps having 
terminal voltages up to 200 volts and of 
medium candle-powers are an accomplished 
fact. 

Some interesting data regarding the struc- 
ture and performance of these modern lamps 
were presented at а recent meeting of the 
Elektrotechnischer Verein, in Vienna, by 
Mr. A. Libesing. The paper dealt mainly 
with a particular make of osmium lamp 
known as the “Osmin.” The filaments 
have a diameter of about o.o3m.m. Tests 
on lamps of 54 volts showed an initial 
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performance of 1.21 watts per c.p. After 
burning 1,776 hours the average over the 
whole time was 1.22 watts per c.p., and the 
candle-power had not fallen below 8o per 
cent. of its original value. ‘‘Osmin” lamps 
have also been produced which showed a 
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It would appear, from the figures obtained, 
that it can rightly be claimed for the “ Osram ” 
lamp that it has an approximate life of 1,000 
hours, and a maintained efficiency closely 
approaching r watt per candle-power. 


: Mean con- 
consumption of as low as o.55 watt per с.р., Mean | Mean | Mean |sumption 
but no statement was made as to the life Hours of Burning. |voltage| "are M PE nul 
of those examples. (volts. peres). | c.p. c.p 

Interesting details are given of metallic E rants). 
filament lamps as compared with carbon 1.—25 cp. Lamps. 
filament lamps, as efficient light radiators. ^ ў 
ы 6а 0.4 I17 0.272 28.5 ILII 
Apart from the fact that metallic filaments Te aa iade Dos 
can be worked at higher temperatures than 200 117 | 0.271 | 29.8 | тоб 
b d : f ffici 400 117 0.270 28.7 I.II 
carbon, and so permit of a greater efficiency, БОС үт? | o270 | 28.3 mm 
it 15 pointed out that with metallic filaments 700 115.3 0:270. | 27.7 1.14 
А ; n e 1000 117 0.269 26.6 т.18 
the proportion of light-giving or visible 7 | e 
radiation to heating or invisible radiation is Alteration after 1ooo hrs] — trg |-66% | +63% 
larger than with carbon filaments. This is  Bestlamp , n .. іу | 0.270 | 27.3 1.10 
an extremely valuable property, tending Worst» » » » | n7 | 0.267 | 25.7 ii 
towards the ideal lamp which shall give light aaa e domas 
without heat. The candle-power of osmium 
filaments as compared with carbon filaments 0.4 112.75 | o.314 | 31.9 1.10 
per unit surface, and with both filaments E nec Ir Ж AN 
working at 1.55 watts per c.p., is about as 490 112.75 | O.314 | 33.0 1.07 
A 5 500 112.75 0.314 32.7 1.08 
3 15 to 8. 700 112.75 | 0.311 | 31.3 1.12 
Another type of osmium lamp is that sd NM 
known as the “Osram,” which has been | " но, ЕНДЫ 
developed in Germany, and of which some  jleriHonaftereohrs| m | -15% | 496 | +3-6% 
. . * P" [E] » » . Й " 
details have been published in a recent issue — Worst, n n „ r5 | o3o4 | 29.0 1.17 


of the Llektrotechnische Zeitschrift. This 
particular lamp is manufactured for voltages 
up to 130 volts, and of power up to 5o c.p. 
The following tables, published in 77е 
Electrician, are the results of tests made by 
the Reichsanstalt, and may be taken as 
reliable and authoritative. For the purposes of 
these tests, eight lamps of each size were taken 
haphazard from a large number. Of these 
sixteen, five failed just under 1,ooohours burn- 
ing; the remainder survived the full period. 


мм. 


МИМИ УМ NL OI I 


There seems to be a good prospect of the 
osmium lamp of suitable candle-powers and 
voltages, of long life, and of a consumption 
of т watt per candle-power, becoming the 
standard electric lamp in the near future. 
Such a lamp would ensure lighting by 
electricity being produced as cheaply as by 
gas with Welsbach burners; and of course 
all the other present advantages of electric 
lighting would still be maintained. 
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Harmonic Party Line 


Systems. 
WILLIAM W. DEAN. 


> 

HIS article is an abstract 
from a paper recently 
read before the 
American Institute of 
Electrical Engineers. 
The first portion of the 
paper is devoted to a 
history of the develop- 
ment of “selective” 
telephone systems, and 
the lessonsof experience 
are fully recorded. 

is a description of a 


The following 
modern harmonic selective system. Refer- 
ing to Fig. т, Z-z and Z-2 represent the two 
sides of a metallic circuit telephone line. 
KR-r, R-2, R-3, and &-4 are mechanically 


tuned telephone bells, each having con- 
nected in series with it a one microfarad 
condenser across the line. G-z, G-2, G-3, 
and G-4 are generators designed to ring 
them. А-7, K-2, K-5, and А-4 are switches 
used by the operator for connecting the 
currents of proper frequency to line. 
Currents of frequencies of 2000, 4000, 
6ooo, and 8000 were finally adopted and 
are generated by a set consisting of a motor 
direct connected to two, four, six and eight 


pole generators, the whole outfit running at 
a speed of тооо revolutions per minute. 
Experiment showed that high-frequency 
bells required more power to operate them 
than low-frequency ones, and consequently 
it was found necessary to step up the 
voltages of the generators as the frequency 
increased. The voltages which were finally 
found to be the best were for 16 2-3 cycles, 
бо volts; for 33 1-3 cycles, 100 volts; for 
бо cycles, 135 volts; and for 66 2-3 cycles, 
180 volts. The harmonic ringing set is 
provided with a governor, by means of 
which the speed of the motor is kept 
constant regardless of the variations of 
voltage in the power circuit. 

Fig. 2 represents a modern harmonic 
party line ringer. The design of this ringer 
is very similar to the ordinary telephone 
ringer with the exception that its parts are 
more massive. The principal difference lies 
in the fact that its armature 1s mounted 
upon a spring instead of being pivoted. 
The construction and mounting of the arma- 
ture are shown more clearly in Fig. 3. 
Each complete armature consists of two 
punchings Р-г and 2-2, a flat steel spring 
5, a steel tapper rod 7, a weight IV, and 
the mounting block Б. In riveting together 
the punchings 7-7 and 2-2, the lower end 
of the mounting spring S and the upper 
end of the tapper rod Z are firmly attached 
to the armature as a whole. The part of 
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the tapper rod which is fastened between 
the punchings is knurled so that it will not 
sip. The upper part of the mounting 
spring .S (Fig. 3) is clamped between the 
block 2 and plate 2, which are fastened 


FIG: 2. 


together by means of two heavy iron rivets. 
All the riveting in connection with the 
armature is done in a power press in order 
that the highest possible rigidity be obtained 
for the completed article. The block 2 is 
provided at its two ends with threaded 
trunnions C, designed to fit into the slots of 
the ringer yoke. After the block Æ has 
been slipped into place it is held by the 
clamping of two heavy 
nuts provided on its trun- 
nions. The tapper rod 7' 
is much more rigid than 
in the ordinary ringer, so 
that false vibrations would 
not be set up in it between 
the weight W and the 
armature. 

The method of tuning 
these ringers is as follows: 
A set of standard adjust- 
ing weights exactly similar 
to those shown in Fig. 3, 
with the exception that 
they are provided with 
small set screws to clamp them to the 
tapper rod, are used. The bell to be 
tuned, minus the gongs, is clamped in a rigid 
frame and a very weak current of proper 
frequency 15 applied to its electromagnet. On 
account of the current being extremely weak, 
the armature will not operate unless it be in 
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absolute tune with it. The tuner raises and 
lowers the tuning weight until a position is 
reached in which the armature vibrates 
violently ; when the weight is in this 
position the armature is in tune. The 
tapper rod at the upper end of the weight 
is marked with a small file, the test weight 
removed, and an exactly similar one is 
forced on by means of a small press. 
The assembled armature is now slipped into 
place, and clamped in the proper position 
by means of the nuts C. A proper air gap 
between the magnet pole piece and the 
armature is obtained by raising and lowering 
the yoke which supports the armature. 
The gongs are not placed in position on 
their posts until the bell is mounted in the 
telephone box. In fact the bell will operate 
as a buzzer without the gongs, thereby show- 
ing that its proper work is not dependent 
upon the presence or absence of the same. 
The armature and tapper rod normally 
stand in the central position with reference 
to the pole pieces of the magnets and gongs. 
When the proper current is thrown on to 
the line, the ball is thrown into violent 
vibrations, and the ends of the armature 
brought into contact with the pole pieces, 
which are bare. The armature is very 
strongly attracted and comes to a sudden 
stop on the pole pieces. The gongs are 
so adjusted that the tapper ball will have to 
spring about one-thirty-second of an inch in 
order to hit them. 
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While the motor generator ringing ma- 
chines previously described serve their pur- 
pose, they necessarily limit the use of the 
harmonic system of ringing to such exchanges 
as can obtain the necessary electric current 
for their operation. These machines are 
furthermore expensive in first cost, also in 
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operation and maintenance, when compared 
to the cost of а telephone switchboard and 
the cost of current required to operate it. 
Thus many small exchanges have been pre- 
vented from installing the harmonic system, 
and a. big demand created for a simple and 
inexpensive. method of producing the har- 
monic currents without the necessity of 
special power circuits, and without a big 
current consumption. ; 

The harmonic converter shown diagram- 
matically in Fig. 4 is a result of this demand. 
It is made up of four separate units, each 
consisting of a pole-changing vibrator, a 
transformer adapted to the frequency of its 
associated vibrator, and de- 
signed to give the proper 
voltage in its secondary wind- 
ing for the operation of the 
harmonic ringer, and a con- 
denser also suitably propor- 
tioned to electrical conditions 
of circuits. It will be seen 
that the vibrators Иг, V-2, мыз, 
V-3, and Уд have electro. “*~ 
magnets operating arma- 
tures similar to the action 
of an ordinary electric house 
bell. On these armatures are 
mounted two springs, m and 
m, connected to the terminal 
of a direct current supply. 
Four contacts are arranged, 
two on either side of the 
Springs, so that when the 
armature is drawn up the 
current will be allowed to flow 
through the primary winding 
Г P of the transformer, and 
when the armature swings back these latter 
contacts are cleared, and the other two 
contacts are made, causing current to 
flow in opposite direction through the same 
primary winding. The condenser C, which 
is placed across the primary winding of 
the transformer, takes up the discharges 
from the coil, and prevents sparking at 
the vibrator contacts. It also assists in 
rendering the alternating effect in the primary 
winding more uniform and efficient. . One 
of the secondary terminals on each of the 
transformers 15 connected to a common con- 
ductor, and together with conductors from 
the other four free terminals serve to carry 
the four frequency ringing currents to the 
switchboard. 

. The vibrator or pole-changing mechanism 
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of the harmonic converter is made with 
massive parts rigidly put together. The 
armature itself is made from one piece of 
tempered steel cut away at its upper part so 
as to form a thin spring portion. This con- 
struction obviates the use of rivets, and gives 
a solid portion of the metal at its top which 
can be rigidly held in the vibrator frame. 
The reduced portion of the armature is made 
rather long so as to give a free and easy 
armature movement, and an indefinite life 
to the spring. At the lower end of the arma- 
ture 1s attached an adjusting weight which is 
used to get the final tuning of the mechanism 
to the proper frequency. These weights can 
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be raised and lowered during the process 
of tuning, and securely clamped in place at 
the proper position. The main difference in 
the rate of vibration of the armature is ob- 
tained, however, by making its reduced or 
spring portion of different thicknesses, the 
highest frequency having the thicker spring. 
Vibrators constructed on these lines do not 
vary perceptibly from a uniform rate of 
vibration, even with great changes in the 
voltage of the operating circuit. The only 
noticeable effect is the variation in the am- 
plitude of movement, but this has not been 
found a serious obstacle when operating 
within the limits of the voltages usually met 
with in practice, a change of thirty to forty 
per cent. in the case of storage batteries. А 
governing mechanism is therefore unneces- 


292 


sary, as the proper frequency is always 
maintained. 


The transformers used in the harmonic 
converter are built after the pattern of those 
used in electric lighting, with a very efficiently 
closed magnet circuit. The amount of iron 
as well as the design of the windings are 
varied to suit the frequency and voltage 
required at the secondary terminals, the 
lowest frequency having the greatest amount 
of iron and the smallest voltage. 


It has been found in practice that the 
various frequencies used in the harmonic 
system of party line ringing, when produced 
by properly designed alternating current 
generators, give no noise in the talking 
circuits or inductive disturbances in the lines 
when ringing. This is probably due to the 
alternating current curve approaching a true 
sine wave. ‘The use of a transformer and 
condenser in a harmonic converter tends to 
smooth out the current curves produced bv 
the pole-changing vibrators, and the quiet 
effect of the sine wave is obtained. 


Another and more important problem pre- 
senting itself when operating the converter 
from a storage battery of a common battery 
exchange, is that the rapidly recurring changes 
in potential, due to the vibrators, is suffi 
ciently strong to make the entire talking 
system noisy. When the exchange battery 
is of large size, and the taps for the harmonic 
converter are taken directly off the bus-bars 
this noise is only slightly perceptible. But 


any disturbances of this nature are not to be. 


tolerated in a modern exchange installation, 
so that efficient means had to be produced 
to entirely overcome this defect. The use of 
aretardation coil of sufficient impedance to 
kill the noise in the talking circuits cuts 
down the efficiency of the harmonic converter 
to such an extent that its output 1s not great 
enough to ring the bells of the party line 
system. However, a device was produced 
as shown in the diagram, Fig. 4, which 
allows the use of a very high impedance coil 
and maintains the full efficiency of the 
harmonic converter. The retardation coil 
is placed in the supply or feed wire between 
the main exchange battery 4-1 and the 
harmonic converter, and between them 15 
bridged or floated an auxiliary battery 2-2. 
Like poles of this battery and the main 
exchange battery are connected to the same 
wires, so that the auxiliary battery 1s kept 
constantly charged, and in fact called upon 
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for no discharge except when the electro- 
motive force due to the main battery is 
choked down and prevented trom providing 
a peak current, the deficiency being then 
momentarily supplied for each wave by the 
auxiliary battery. In fact, the auxiliary 
battery may be called an equalizer, since it 
really takes up and absorbs the noisy back 
surgings, which would otherwise produce a 
disturbance in the entire common battery 
system. 

The power consumption and actual results 
obtained in practice from harmonic con- 
verters with 55-watt transformers will serve 
as an example of the possibilities of 
this piece of apparatus. With a 22-volt 
source of current it requires less than 0.58 
of a watt to operate the four vibrators, 
while with the primaries of the transformers 
connected, this consumption is increased to 
about 65 watts. The latter figure represents 
the total no-load power required when the 
harmonic converter is connected for regular 
exchange service. This machine will fur- 
nish power to ring simultaneously over fifty 
fully-loaded lines of four bells each, and, 
while an excessive load, it yet remains in 
the safe limits of operating Such a 
machine will do easily all the ringing of an 
exchange of 6400 lines. 

When no direct-current source of power is 


available, primary batteries can be success- 


fully used for operating the harmonic con- 
verter. In the case of small exchanges, dry 
cells are used to a large extent. In any 
event it is desirable to have the primaries of 
the four transformers normally disconnected 
from the vibrators so that the no-load 
current will be ata minimum. This is done 
by means of а magnetically operated switch 
or relay, which is in turn operated by con- 
tacts on the ringing keys. As previously 
stated, the total no-load power consumed is 
then less than 0.58 of a watt—the energy 
required for keeping the vibrators in motion. 
With small exchanges this no-load current 
can be eliminated by allowing the vibrators 
to remain at rest excepting when actually 
required for ringing.. In this case the relay 
switch just mentioned is made to complete 
the power circuit to the vibrators and set them 
in motion each time a ringing key is 
operated. The armatures of the vibrators 
are brought into full motion with practically 
no time-loss and with no effect whatever on 
any but the ringer which it is desired to 
actuate. — Telephony. 


Every aspect of the design and manufacture of electrical apparatus is dealt with in 
this section month by month, and Engineers connected with large manufacturing concerns are 
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especially invited to contribute. 


Testing Large Motors, 
Generators, and Motor- 


Generator Sets. 
C. Y. FAY. 
<> 


HERE а considerable 
number of motors, 
generators, and motor- 
generator sets of large 
capacity are to be tested 
to determine the cor- 
rectness of design and 
manufacture, it becomes: 
desirable from an eco- 
nomical standpoint to 
load them їп some 
other manner than with resistances, water 
rheostats, or prony brakes. These methods 
of loading not only involve a great amount 
of power and a generator of large output for 
supplying current, but require bulky rheo- 
stats or brakes and large machines for use 
as motors or generators for driving or load- 
ing the machine under test. Beside these, 
in order to test commercial machines of 
different capacities, voltages, and frequencies, 
large sources of power are required of at 
least three different voltages for direct- 
current and two frequencies for alternating- 
current; and also transformers permitting 
several ratios and transformers for two-phase 
—three-phase transformation. If one alter- 
nating-current generator is to be used for all 
alternating current tests it would have to be 
designed “and set up to run efficiently at 
several different frequencies. 

To avoid this great expense in testing and 
equipment, “ loading back ” methods are 
resorted to for testing large direct-current 
motors and generators and motor-generators 
of all kinds. 
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In any loading-back test two motor-gene- 
rator sets are used, one set running under 
normal conditions, the other being run 
inverted. The two sets should preferably 
be of the same size, otherwise when testing 
the larger set the excess of power above 
that of the smaller set will have to be sup- 
plied from an external source. With direct- 
current machines, unless they are of the 
same voltage, a booster is required to com- 
pensate for the difference in voltage; but 
this does not require much power except for 
very large machines or wide differences in 
voltages. With d.-c.—a.-c, ог a.c.—a.c. 
motor-generator sets several combinations of 
a.c. machines may be used. The alternating- 
current machines may be of any voltage, and 
either two- or three-phase, synchronous or 
asynchronous, provided suitable transformers 
of proper ratios are available. 

Fig. 1 shows the connections for testing 
two similar induction motor—direct-current 
generator sets. This type of outfit is used 
to illustrate the method of testing as it is 
met with more often than any other. How- 
ever, the principle is the same in any case. 
As an example, figures are here given for a 
test of two motor-generator sets consisting 
of two s8oh.p. 2200 volt induction motors 
direct-connected to two 4ookw., 550 volt 
direct-current generators. Care must be 
taken to see that the series field of the 
direct-current machine, which is to run as a 
motor, is reversed from its normal direction 
as a generator. 

When the sets have been connected up 
as shown in Fig. 1, they are started from the 
alternating-current sides and brought up to 
speed and thrown on to the line in parallel. 
The motors are started at a low voltage, and 
as their speed increases the voltage is raised 
until full speed and full voltage is reached 
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and the motors are 


running directly on 
the line and in 
parallel. 


The field switches 
of the direct-cur- 
rent machines are 
then closed and the 
generators are al- 
lowed to build up 
to normal voltage. 
When both machines 
are at the same 
voltage the line 
switches are closed, 
thus throwing the $ 
machines in paral- 
lel. The set is then 
ready for load. The 
current in the shunt 
field of the direct- 
current machine 
which is to run as 
a motor is decreased. 
This increases the 
speed of that set and drives the induc- 
tion motor as an induction generator, which 
in turn supplies power to the induction 
motor of the other set. This second set 
runs under normal conditions, the gene- 
rator supplying power to the machine acting 
as motor of the first set. The load for a 
heat run may be brought up to the desired 
amount by further weakening the field cur- 
rent. Running in this way the two sets are 
easily controlled by regulating the field 
rheostats. The amount of external power 
need only be large enough to start the sets 
and supply the losses of the two sets under 
load. 

The following table gives readings taken 
at different loads : 
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DIAGRAM OF CONNECTIONS FOR MOTOR GENERATOR TESTS. 
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Set No. 1 was run under normal conditions and 
set No. 2 was inverted.— The Electric Journal. 
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Direct-Current Motor 
Design as Influenced bv the 
Use of the Inter-Pole. 


С. 4H. BEDELL* 


Ts advent of the inter-pole is due to 

the demand for motors which operate 
under conditions so severe that perfect re- 
sults cannot be obtained with those of the 
standard design. The machine-tool builders 
quickly saw the advantages of the individual 
motor drive, largely on account of the possi- 
bility of obtaining speed variations, but the 
33 per cent. increase in speed which the 
standard constant-speed motor would allow 
was not sufficient for their requirements. As 
it seemed evident that the motor builders 
could furnish motors of special design that 
would satisfy almost any demand they might 
make in the way of speed changes, the tool 
builders have adapted their machines, and 
now call for motors that will operate at from 
roo per cent. to 500 per cent. above mini- 
mum speed. 

The design referred to as “standard " is 
that of the usual type, having no series wind- 
ing to control the field distribution. In 
designing motors along standard lines to fill 
such speed specifications, the greatest diffi- 
culty is to overcome the sparking tendency. 
As the minimum speed is very low, the 
armature must have a large number of turns. 
It therefore follows that the self-induction 
of each armature coil is quite high, so high 
that the qualities of the carbon brush are not 
sufficient to prevent sparking as the short- 
circuited coil passes out from under the 
brush. No assistance can be obtained from 
the: main field at the high speed, for the 
field is then so weakened that the armature 
reaction reduces the fringe approximately to 
zero. 

In experiments with a standard motor, it 
is shown that not only has the short-circuited 
coil no fringe from the main field to assist 
the reversal of the current, but it is cutting 
the lines of force of the armature field in the 
direction to maintain the current in the coil. 
The result is that there is a sudden change 
in the current strength as the coil passes out 
from under the brush, resulting in continuous 
sparking. At speeds below the maximum, 
the fringe of the main field may be used to 
assist in the commutation, but with a given 
setting of the brushes, correct conditions can 
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be obtained for one load only, as on light 
loads the fringe is too powerful, and on 
heavy loads the fringe is too weak. Тһе 
motor when thus used is not reversible. 

To obtain perfect commutation, a variable- 
speed motor should be free from all these 
defects ; that is, 1t should be so constructed 
that a heavy commutating field is provided 
to assist in the reversal of the current in the 
short-circuited coil, and that this field should 
vary with the load. It follows, therefore, 
that the commutating field must be indepen- 
dent of the main field. 

As it is necessary that the commutating 
field be independent of the main pole, small 
auxiliary poles called inter-poles are used, 
placed midway between the main poles, with 


FiG. 1, 
pole faces covering the region of commuta- 


tion. The inter-poles are wound with the 
necessary number of turns and connected in 
series with the armature. Thus, by this 
construction, a heavy commutating field is 
provided when required, independent of the 
main field strength, and this commutating 
field varies with the load until the saturation 
point of the core of the inter-pole is reached. 
In the actual motor, this saturation point is 
at about roo per cent. overload, well beyond 
the point of proper operation of the motor. 

The general arrangement of the different 
poles is shown in Fig, 1. 

In the case of the standard motor, where 
the fringe of the main pole is made use of 
for commutating purposes, the brushes have 
to be shifted if the direction of rotation is to 
be changed. Where the inter-poles are 
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used, the commutation takes place under 
the middle of the inter-pole face, that is, on 
the neutral line. As the winding of the 
inter-pole is permanently connected in series 
with the armature, the reversal of the current 
in that circuit necessary to change the 
direction of rotation reverses the polarity of 
the inter-poles, thus giving the necessary 
change in the polarity of the commutating 
field without any shifting of the brushes. 
The motor is therefore perfectly reversible. 
The ampere-turns on the inter-poles are 
considerably greater in number than those on 
the armature, since not only is it necessary 
to neutralize the armature fields, but also a 
‘field must be produced for commutating 
purposes. It wil thus be seen that no 
matter in which direction the current may 
flow the inter-poles are always more powerful 
than the armature, and the commutating 
field is always in the right direction, and of 
the proper strength. The machine may 
therefore be operated as a motor with rotation 
in either direction, or as a generator, without 
shifting of the brushes, or change in the 
connection between the armature and inter- 
pole coils. 

It may be thought that, as we are not 
dealing with a straight line in the saturation 
curve of the interpole, the commutating 
field would not be sufficiently close to being 
proportional to the load on the armature. 
Fortunately the qualities of the.carbon brush 
allow of quite a wide variation from exact 
proportionality, and the motors operate at 
maximum speed without sparking with any 
load up to the saturation point of the 
inter-poles. 

The question may be asked whether the 
same excitation is required on the inter-poles 
for а given load, for both high and low 
speeds. Experiment has proved conclusively 
that if the excitation of the inter-poles is 
correct for high speeds, it is also correct 
for all lower speeds. : Although the same 
number of lines of force are sent into the 
armature from an inter-pole for a given load, 
irrespective of the rate of rotation, yet the 
electromotive force generated in the short- 
circuited coil is proportional to the rate of 
rotation. Thus a high electromotive force 
is provided for the very quick reversal of the 
current at high speed, and a much lower 
electromotive force is provided for the slower 
reversal at the low speed. 

In order to show the exact field distribu- 
tion of an inter-pole motor, readings were 
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taken by means of exploring brushes and a 
voltmeter around the commutator of a sh.p. 
275—1100 rev. per min. motor both at low | 
and high speeds. The low-speed curves are 
shown in Fig. 2 and those for high speed in 
Fig. 3. In each case the solid line is the no- 
load curve, and the broken line the full-load 
curve. The positions of the main and inter- 
poles, also the brushes, are shown by the 
shaded portions. In the test at low speed, 
very little armature reaction is shown. At 
high speed the reaction is very heavy, so 
much so that the polarity of the weakened 
pole corner is not only reduced to zero, but 
is reversed to quite an extent. The curve, 
however, is brought. back to the proper side 
of the zero line by the inter-pole, and. 
sufficient field is shown to give proper 
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FIG. 2. 


commutation. In tests of this kind the 
voltmeter readings are proportional to the 
intensity of the field in the portion under 
test, except in the immediate neighbourhood 
of the brush. The electromotive force of 
self-induction of the short-circuited coil due 
to the current being reversed in the coil at 
that point, prevents:the apparent voltage as 
given by the exploring brushes from being 
proportional to the magnetic field. The 
two electromotive forces thus generated 
oppose each other and as a result there is 
à depression in the curve at that point. It 
is probable the field is practically uniform 
over the inter-pole face. 

When the fringe of the main field is used 
for commutating purposes, it 15 necessary to 
bevel off the edge of the pole, so. that the 
fringe shall be sufficiently wide. In cases 
where the teeth of the armature are wide, it 
is necessary to make the bevel of the edge of 
the pole quite wide. This robs the pole 


The ELECTRICAL MAGAZINE. (Design and Manufacture.) 


of valuable area, tending to increase the 
speed of the motor. With the inter-pole 
construction, as the fringe of the main field 
is not used for commutating purposes, the 
bevelling or skewing of the edge of the pole 
may be much narrower, and therefore the 
effective pole area is larger. If it were not 
for the humming of the armature teeth, the 
main pole could be rectilinear, and without 
bevel. If a skew form is used, it should 
amount to about one tooth and slot of the 
armature, this being sufficient to dampen all 
tendency to vibration of the teeth. 

The inter-pole produces a much better 
form of commutating field than can be 
obtained from the fringe of the main field, 
even on constant speed motors, unless an 
extremely wide bevel is used. This is due 
to the fact that the inter-pole may be made 
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much wider than the bevel of the main 
pole, thus furnishing a broad uniform feld, 
well suited to commutating conditions. 
The current is therefore quite uniformly 
distributed over the brush face, and none 
of the difficulties such as pitting or incandes- 
cent positions of the brush, due to too narrow 
a commutating fringe, are experienced. 

In the designing of machines along the 
old lines, some of the dimensions are limited 
by the sparking condition. For example, it 
wil not do to put more than a certain 
number of ampere-turns per inch of periphery 
on the armature, as a larger number produces 
too great armature reaction. Similarly it 
will not answer to have too small an air-gap 
for the. same reason. 
construction these conditions do not pertain, 
for no matter what the armature reaction 
may be over the face of the main pole, the 
inter-pole always gives the proper field for 
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commutation. It follows, therefore, that 
radical changes in proportions may be made, 
materially reducing the size of the machine. 

The change in the relative amount of iron 
and copper in the armature, makes quite a 
change in the form of the efficiency curve. 
As the amount of iron is less, the hysteresis 
and eddy current losses are less. The 
increased amount of copper makes /? № 
armature loss greater. The full load efficiency 
is practically the same as in the standard 
motor, but on light loads the efficiency is 
increased. The motors, therefore, show a 
much better efficiency under varying load 
approaching the condition of the all-day 
efficiency of the transformer. 

In this paper the subject has been treated 
in connection with motor design, but the 
advantages of the inter-pole pertain equally 
well to generator conditions. By the use of 
the inter-pole the following advantages are 
obtained : 

A powerful commutating field is provided 
to assist the carbon in resisting the sparking 
tendency, and this field is independent of 
the main field. 

The intensity of the commutating field is 
proportional to the load on the armature. 

The brushes are placed on the neutral 
line and in consequence the machine is per- 
fectly reversible, and may operate either as 
a motor or dynamo, without shifting the 
brushes or changing any of the connections. 
A large number of ampere turns per inch of 
periphery is permissible, also small air gaps, 
resulting in a large output for the material 


used. 


The form of the efficiency curve is better 
suited to the average load. 
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Variable-Pole Self=Starting 
Single-Phase Induction 


Motor. 
I T is well known that a polyphase motor 
requires a higher secondary resistance 
when starting than when running in order 
to insure a large starting torque. In a 
single-phase motor it 1s still more important 
that the secondary winding have a relatively 
low resistance when running, since the 
maximum torque, or pull-out ” torque of 
the motor, is dependent upon the amount of 
resistance in the secondary circuit, while in 
a polyphase motor the pull-out torque is 


2154 


The ELECTRICAL MAGAZINE. (Design and Manufactare.) 


independent of such resistance. The accom- 
panying illustration shows a scheme pro- 
posed by Mr. B. G. Lamme in a patent 
issued May 22, for obtaining a high resist- 
ance under starting conditions without the 
employment of short circuiting devices. The 
secondary winding is of the squirrel-cage 
type, having high-resistance end rings at 
certain points along which are connected 
low-resistance conductors. The primary 
winding 1s arranged to produce twice as 
many magnetic poles at starting as when 
running. ‘The low-resistance secondary con- 
nectors are attached at points corresponding 
approximately to the polar pitch when the 
primary winding 15 connected for the sm :ller 
number of poles; that is, for the running 
conditions of the motor. Thus low-resist- 
ance secondary circuits are provided for 
the motor under running conditions and 
relatively high resistance secondary circuits 
for starting conditions.—lec. World. 
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The Sellers Dynamometer. 


UR illustration shows a simple and very 
convenient form of dynamometer. ` It 
consists essentially of a lever having its 
fulcrum at the centre resting on the floor. 
One end carries a weight (W), the other has 
а loose brake block (B) mounted on rollers 
and attached to a spring balance (S). 
apparatus is extremely portable and self- 
contained, its action being readily understood 
from the illustration. It wil be seen that 
it can be used for a wide range of powers. 
The weight (W) may be anything sufficient 
to balance the lever, and it 1s adjusted either 
by sliding it backwards and forwards or by 
varying its size. Rapid measurements of 


changes in load can thus be made. 
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Whilst the apparatus is so simple it is at 
the same time very accurate. ‘The friction 
of the block B on its rollers does not intro- 
duce any error, the actual pull on the block 
being measured by the spring balance when 
the former is at rest and the apparatus in 
a state of equilibrium. As a matter of fact 
the friction of the brake block rollers serves 
à good purpose in that it damps the motion 
of the block and prevents the inconvenience 
and inaccuracy of jerkily following momen- 
tary variations of power. 

The calculation of the power is given by: 
B.H.P. = mo , where W = reading of spring 

33,000 
balance in pounds, and S = peripheral speed 
of wheel in feet per minute. 

The principle of this dynamometer can 
be adopted for the largest and smallest of 
powers, and the inventor, Mr. F. Sellers, of 
London, proposes several types and modi- 
fications, one of the most interesting and 
useful being for the testing of power of 
motor-car engines. In this case the weight 
end of the lever will be in the form of a 
handle, and the load will be applied by 


hand. There has as yet been no satisfactory 


means of testing the horse power of motor 
car's engines in actual service, and for this 
purpose alone the new device is certain of 
popularity. | 
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Electrolytic Corrosion of 


Structural Steel. 
AZ, TOCH. 
<> 
NGINEERS have commen- 
ted publicly on the elec- 
trolytic corrosion. of 
JN | structural steel, particu- 
Ta larly those parts which 
are either in the ground 
or surrounded by con- 
crete and partly above 
ground, with a view to determine beyond 
question at which of the poles corrosion 
occurs, and whether one pole is more active 
than the other. А series of experiments 
were made by the author, and definite results 
have been obtained. 

The first experiment was performed by 
taking two sheets of high-grade watch-spring 
steel, which is extremely susceptible to 
corrosion, and connecting them with the 
ordinary bluestone telegraph cell. A Pignolet 
combined volt and ammeter was placed in 
the circuit, and the two pieces of steel 
buried up to gin. in the sand. The voltage 
was 0.05, the current varied from o.o2 to 
0.05 amp., and the distance between the 
plates in the damp sand was 14 inches. 
Careful observation was made every day to 
see that the current was uniform, and the 
sand was first moistened with salt water and 
then continually moistened with distilled 
water, so that the same strength of salt 
‘solution was maintained. This experiment 
was conducted for roo days, and assuming 
that the current travels from plus to minus, 
or from anode to cathode, the anode being 
connected with the copper and the cathode 
being connected with the zinc, corrosion was 
noticed almost immediately at the anode, 


and the plates showed violent corrosion at 
the anode and practically no corrosion at the 
cathode. The plates indicated some slight 
corrosion on the cathode, which, however, 
was principally chemical corrosion. 

The next experiment was tried exactly in 
the same manner—for a shorter period of 
time, but instead of using two plates three 
plates were used, the third one being 
designated as the “free” plate, in which 
chemical corrosion had full sway. It was 
not connected by any wire to the electric 
circuit. At the end of six days these plates 
were removed ; the anode showed marked 
corrosion, the cathode practically none at all, 
and the “free” plate showed a fair average 
between the anode and the cathode ; and it 
can be deduced that the difference between 
the anode and cathode corrosion is equal to 
the “free” corrosion. In other words there 
is many times more corrosion on the anode 
than there is on the “free” plate, and no 
corrosion on the cathode plate. 

The plates were very carefully varnished all 
over to preserve them after the experiments 
were completed. ‘The rust produced was 
first the green ferrous oxide, Fe(OH),, which, 
being à very unstable product, was quickly 
converted in the air into Fe;O4(H3O). 

The voltage was o.1, and the current о.т 
of an ampere. The salt solution was four 
times as strong as that used in the first 
experiment. 

The third experiment shown in Fig. 1 was, 
however, of the greatest importance, owing 
to the fact that the author attempted to 
imitate the conditions exactly as they exist 
in buildings. The same kind of steel was 
taken and embedded in various mixtures of 
concrete, starting from neat cement and 
going up to I, 3, 5. 

There is a well-known law in physical 
chemistry that reactions which take place 
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with an increase of pressure are retarded by 
an increase of pressure, and the question has 
come up as to whether it is possible for 
steel to corrode when surrounded by concrete, 
many engineers holding that the alkaline 
nature of the cement will prevent the cor- 
rosion, and others holding that in conjunction 
with this condition the pressure exerted by 
the concrete prevents chemical decomposi- 
tion. In order to throw some light on this 
subject, the following experiment was made. 

In the first place, cement of known com- 
position was taken. The cement for these 
experiments was what might be termed a 
tricalcic silicate and calcium aluminate. 
This is in contradistinction to the general 
classes of Portland cements containing dical- 
cium ferrite as a part of their composition 
and free from calcium sulphate in excess. A 
cement of the calcium aluminate class, free 
from iron and free from calcium sulphate, is 
a well-known protector of steel and iron 
against corrosion, and this class of cement 
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was used in these experiments. The pieces 
of steel were connected up with six elemen- 
tary cells of sufficiently high voltage and 
amperage, and it was impossible to get a direct 
reading on the volt-ammeter, the instrument 
being too sensitive. The seven pats of 
cement containing the steel strips (see Fig. 1) 
were then put into the circuit and wetted every 
few hours with solutions of 5 per cent. sodium 
chloride and 1 per cent. nitric acid and 
water, in order to increase their conductivity 
and produce corrosion as rapidly as possible. 

The average voltage was о.с and the 
current о.о amp. throughout the entire 
experiment. Corrosion was immediately 
noticed on the anode pole, and the pat made 
of neat cement, which should have protected 
the steel most perfectly against all kinds of 
corrosion, showed a hair line split coloured 
with rust at the end of the third day, which 
demonstrated that the chemical reaction of 
rusting had taken place at the anode ; that 
the molecular increase had likewise taken 
place, and the pressure caused by the mole- 
cular increase had split the block. 
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The steel in each alternate pat was painted 
half the length, which was embedded in the 
cement with an insulating paint of known 
composition. The results obtained after 
these various briquettes were broken open, 
demonstrated that electrolytic corrosion takes 
place most violently at the anode unless the 
steel be coated with an insulating medium. 
Cement concrete or even neat cement, is, 
therefore, no protection against electrolytic 
corrosion unless the steel be insulated as 
heretofore mentioned. There was absolutely 
no corrosion where coated with insulating 
material. It must be noted that the cathode 
in all these experiments was perfectly free 
from any signs of oxidation. 

The result of this entire series of experi- 
ments is to prove conclusively that electro- 
lytic corrosion of structural steel embedded 
in concrete or sand takes place only at the 
anode, and there with great violence; and, 
furthermore, that the cathode is protected by 
the electrical current. The popular im- 
pression that cement is a protector against 


. corrosion of all kinds 15 fallacious, and that 


the anode does not only rust very violently, . 
but a molecular increase of volume may take 
place which will split the concrete shell. 

Another conclusion arrived at is that the 
electrolytic rusting of grillage beams of build- 
ings need not be feared if the structural steel 
be protected by a good insulating material, 
but the insulating medium should form a 
bond with concrete. 
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The '".Sbhberardiziné " Process for 
Protection of Iron and Steel 
From Corrosion, 


THE above article by Dr. Toch is from a 

paper recently read before the Electro-chemical 
Society in New York, and is very valuable, in 
that it not only shows the distribution and 
effect of electrolysis on buried steel-work, but 
also indicates that a form of painting can be 
depended upon for preventing the destructive 
action. 
. At the meeting of the British Association, 
held in York last month, Mr. Sherard Cowper- 
Coles presented an interesting paper dealing 
also with the corrosion of steel-work and its 
protection. This paper describes fully a means 
of dry galvanizing, devised by the author and 
designated the ''Sherardizing" process. It 
consists essentially of applying solid zinc to 
the heated iron or steel. The heat necessary 
is about 500-6oodeg. F. (about 200deg. below 
the melting point of zinc), and the zinc is 
applied in the form of dust or powder. 
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Magnetic Properties of 
Electrolytic Iron.* 
C. F. BURGESS and A. HOYT TAYLOR. 


T° prepare the test specimens necessary 

for the Rowland ring method of mag- 
netic measurement, plates of electrolytic iron 
about one inch in thickness were deposited 
from a ferrous sulphate solution slightly 
acidified, containing also a small amount of 
ammonium. sulphate. This deposition 
required about eight weeks. The resultant 
plate was ground smooth, and the ring was 
made from it by drilling and grinding, care 
being taken to prevent the metal from 
becoming heated. The ring upon which the 
measurements here described were made, 
had an average radius of 4.34 circular mils 
and a rectangular cross-section 1.158 circular 
mils by 1.278 circular mils. 

The primary winding of No. 18 wire was 
chosen to give a field strength of twenty 
dynes per ampere of primary current, and 
the secondary winding had 350 turns of 
No. 26 wire. 

A. Nalder instrument of the suspended 
astatic needle type was used. This was pro- 
vided with а thick laminated iron shield to 
exclude external magnetic disturbances. 

One of the principal difficulties encountered 
was the elimination of errors due to magnetic 
viscosity. This is the slow but very appreci- 
able change of magnetic induction which 
takes place some time after the change in 
field has been made, and hence is not taken 
account of in the galvanometer deflection. 
The additive errors due to viscosity may be 
eliminated by the following modification of 
the step-by-step method. 

The primary P of the test ring (Fig. 1) is 


*Abstract of Paper read before Amer. Inst. Elec. Eng., 
May, 1906. 


connected through the reversing switch C, 
and the single pole switch S, with the storage 
battery and ammeter A. The storage battery 
is connected with a sliding contact wire 
rheostat z, through the two switches S4 and 
S, The secondary of the test ring is con- 
nected through the resistance R, the switch 
S}, the reversing switch С, and the control 
coil K with the galvanometer G. This isthe 
same scheme of connections used in the 
ordinary step-by-step method. The modif 
cation lies in the method of procedure, which 
for that part of the hysteresis curve between 
saturation point and retentivity point is as 
follows 

Ss is connected to the rheostat in such a 
position that the primary current 15 sufficient 
to produce a saturation field. 5, is then 


connected at such a point on the rheostat 
that if S, were open a primary current would 
flow corresponding to any desired field less 
At the end of any 


than the saturation field. 


— — 
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Fic. x. DIAGRAM OF TEST CONNECTIONS. 


observation the switches will be in these 
positions: S, closed, S, closed, Są open, 
S, closed. For the next observation, the 
procedure is as follows : 
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Open S, Set S, for the next primary 
current desired corresponding to a field less 
than for the previous observation. Close 53, 
bringing the iron to saturation point. Close 
S, and bring the galvanometer to rest with 
the control coil K. Then, finally, open Sa, 
observing the galvanometer throw. This 
gives the change in induction from saturation 
point to any desired lower field, and the 
method is the same for all points between 
saturation point and retentivity point. 


Elec. Mag. 


For the points between retentivity and 
negative saturation the induction changes 
are reckoned from the retentivity point, and 
the switches at the end of an observation 
will be in the same positions as for the first 
case. For the next observation the pro- 
cedure is as follows: Open S, Set S, for 
the next primary current desired. The 
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induction will have some value such as at 
X on the largest curve, Fig. 2. Reverse Cy, 
and close S, bringing the iron back to 
saturation point. Open S, bringing the iron 
to retentivity point. Reverse C, again. 
Close S, and bring the galvanometer to rest. 
Close 5, and observe the deflection of the 
galvanometer. This gives the change in 
induction from retentivity point to any point 
such as X. The method is the same for all 
points as far as negative saturation. The 
other branch of the 
curve is done in the 
same way. It takes 
nearly twice as long to 
run à curve by this 
method as by the step- 
by-step method, but 
the errors due to 
magnetic viscosity are 
practically eliminated. 

Curve т, Fig. 2, was 
not obtained by this 
method, as we were 
not at first aware that 
the magnetic viscosity 
existed to any serious 
extent in the electro- 
lytic iron. The values 
of B are probably 
several per cent. too 
low, but the curve 
shows several rather 
remarkable properties. 
The iron is evidently 
very hard, as, indeed, 
its other physical pro- 


e 


perties show. The 
coercive force 15 
eighteen dynes, and 


the retentivity 10,000. 
This would have come 
a little higher had the 
viscosity error been 
eliminated. It seems 
that the field of 210 
dynes does not saturate 
the iron, although it 
carries the induction to 
the high value of 21,250. At the same time 
there is relatively little area added to the 
hysteresis loop by running the field so high. 

It is known that heating causes the libera- 
tion of hydrogen from electrolytic iron, the 
evolution beginning at comparatively low 
temperatures, and increasing as the tempera- 
ture is raised. The test ring was heated 
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for several hours at a temperature of 2oodeg. 
centigrade, and magnetic tests again made. 
These gave a curve almost identical with 
the first, and showed either that it is not 
the hydrogen in itself which contributes 
to the magnetic properties of electrolytic 
iron, or that the amount of hydrogen 
liberated was not sufficiently great to materi- 
ally alter the magnetic measurements. 

The ring was then unwound, embedded 
in magnesium oxide, and heated for eight 
hours at about rzoodeg. centigrade. In 
this process a small portion was corroded on 
one side, necessitating the turning down of 
the ring, and hence a different choice of 
windings. The ring was found to be much 
softer than at first, and on being tested with 
the step-by-step method, gave values for the 
magnetic induction 17 per cent. lower than 
those obtained by the method of reversals. 
As explained earlier in this paper, this was 
traced to magnetic viscosity, and a modified 
ballistic method was devised to eliminate the 
error. The dotted curve, No. III., we 
obtained by this method, and comparison 
with the large curve shows that a tremendous 
change had taken place with the heating at 
I200deg. centigrade. The iron is now in 
the condition of a rather soft steel, with a 
coercive force of about 2.5 dynes, a retentivity 
of 12,500 anda large amount of magnetic 
viscosity in the steep parts of the curve. A 
second heating of the ring to over 1200deg. 
centigrade produced no appreciable change 
in the magnetic properties. 
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Construction of a 
Spark Coil. 


T: successful construction of a spark 

coil for gas engine ignition purposes 
is rather difficult for an amateur because 
of the high-grade insulation which is in- 
dispensable. Several coils have been 
constructed from the data here given, 
and they have proved satisfactory in oper- 
ation. 

The core is built up of No. 22 soft iron 
wires 8in. long; these must be thoroughly 
annealed after being cut to length. The 
bundle is Зір. in diameter. The core is 
assembled in the heads, the final wires 
being inserted one by one until no more 
can be got in. As Fig. 1 indicates, the 
rear end of the core does not pass through 
the back head, but sets into it in. ; it does 
pass through the front head and must be tied 
tightly with fine linen thread as close to the 
head as possible so that the head may be re- 
moved and replaced without trouble. The 
core must project gin. beyond the outer 
surface of the front head. 

The heads must be made of hard wood 
$m. thick. Each head is дїп. square and 
counter-bored jin. deep on the inner face 
to take the rubber tube which separates the 
primary and secondary windings. This tube 
15 ууп. bore with wall 42:in. thick, so that 
its outer diameter 15 14%;in.; it is 6iin. long, 
and the ends must be perfectly square with 
the bore (at right angles to it). After the 
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SECTION THROUGH SPARK COIL. 
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Fic. 2. DETAILS ОЕ CONTACT BREAKER. 


heads have been shaped up and bored, they 
must be boiled in paraffin wax. ` 

After assembling the core in the heads, 
the latter being set exactly бҙіп. apart, the 
core should be taped with a good grade of 
adhesive insulating tape. Then the primary 
coil should be wound on, starting the first 
layer at the front head, with the end of the 
wire projecting two or three inches through a 
hole in that head close to the core. This 
coil consists of two layers of No. 16 double- 
cotton-covered magnet wire, the turns being 
wound as closely as possible, of course. 
The finishing end of the wire should be tied 
down temporarily to the coil The front 
head is then pulled off the core, and the 
rubber tube slipped over the primary coil, 
seated in the counterbore in the back 
head, and the front head put back in 
place permanently. The two ends of the 
primary winding, threaded through holes 
in the front head, should be protected by 
woven cotton sleeves. Before pressing the 
front head “home,” the end of the primary 
coil, including the terminals and their sleeves, 
should be lightly varnished with shellac. 

lhe core should then be chucked in a 
lathe, the front end being held in the chuck 
and the tail centre pressed against the 
centre of the back head. The supporting 
pin a (Fig. 2) of the vibrator mechanism 
should then be set into the hole in the 
front head and held in place temporarily 
by a small set collar while the secondary 
winding is put on. This winding consists 
of izlb. of No. 33 doublesilk-covered 
wire. The starting end should be soldered 
to a piece of No. 16 copper wire, and the 
latter threaded through the back head and 
attached to one of the secondary binding 
posts, which must be screwed into the 
back head, preferably into the face of the 
block rather than the edge. 

Before proceeding with the winding of the 
secondary coil both of the heads should be 
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faced with hard rubber about 34in. thick. 
The last layer should end next to the back 
head and the final end of the wire be 
threaded through a small hole in the head 
and carried to the other binding post. In 
winding on the secondary wire, tension 
should be applied to it by means of six or 
eight grooved rollers mounted on spindles 
and the wire threaded through them backward 
and forward so as to obtain a braking effect 
with the least possible amount of friction on 
the wire. 

The vibrator (Fig. 2) consists of a piece 
of flat spring steel rfin. long, 3in. wide, 
and No. 28 gauge, with a disc of soft steel 
iin. in diameter sweated to its free end. 
The spring is attached to the mount, 4, 
by means of two No. 8 brass machine screws 
and nuts, insulated from the mount by a flat 
piece of hard fibre, с, 4&in. thick, iin. wide, 
and rin. long, and two fibre bushings set into 
the holes in the mount and having heads 
gin. thick The mount, 4, is made of 


Secondary 


S 0] 
= 


To Battery. 
and Circyit Closer 


Elec Mag: 


Fic. 3. DIAGRAM OF CONNECTIONS. 


strip brass jin. thick, iin. wide, and 32in. 
long. The contact screw is an ordinary 
telegraph relay screw with a platinum point. 
A round milled nut should be fitted to the 
thread on the outer end of the supporting 
pin, а, so that it turns somewhat stiffly. 
The spring surrounding that part of the 
supporting pin between the front head and 
the mount may be of No. 18 spring brass, 
and should be wound on a mandrel the 
same size as the pin, so that it will be 
slightly larger when finished. 

The complete coil should be boxed in by 
means of wood strips lin. thick screwed 
to the edges of the heads ; the bottom strip 
must project beyond the front head to serve 
as а seat for the horizontal part of the 
vibrator mount, as indicated in Fig. r. 
After the bottom and the two side strips. 
have been screwed on, the box thus formed 
should be filled with melted paraffin wax; 
then the top strip screwed in place, and the 
coil is finished. Fig. 3 is a diagram of 
connections.—A mer. Elect. 
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Installing a Storage 


Battery and Booster. 
H. L. STRONG. 


«c 


T à plant where I was 
employed а new storage 
battery of 68 100-ampere 
cells was required. The 
battery was selected and 
the makers contracted to 
furnish and install the 
entire equipment, inclu- 
ding the battery, a shunt-wound booster set, 
the switchboard and all cables and wiring. 
The work was done by experienced men, but 
the troubles encountered were entirely out of 
proportion to the size of the job ; some of 
these may be of interest. 

The accompanying diagram shows all 
the connections of the installation. After 
the connections were completed they were 
tested out and declared to be all right, but 
when an attempt was made to start the 
booster set, the motor had so little starting 
torque that it was necessary to give it a pull 
‚ру hand before it would move: and at other 
times the starting box would be smoking 
before the motor was up to speed, and if the 
resistance was cut out a little too fast the 
circuit-breaker would come out. 

After the booster was up to speed it was 
found to oppose the electromotive force 
which it was supposed to boost. This diffi- 
culty was remedied by reversing the field 
connections of the booster, but the motor 
remained a puzzle. I had an idea as to the 
cause of the trouble, and when an oppor- 
tunity presented itself I took a portable 
voltmeter and proceeded to test the accuracy 
of my guess. It was a very simple matter to 
try the voltage of both field and armature with 
the starting-box handle in several positions, 


and, as I expected, the voltages of the two 
circuits were the same for each position of 
the starting-box arm; this proved tbat the 
field circuit was through the starting. box. - 
The diagram indicates that one of the field 
leads is connected to the starting-box and 
the field current passes through the coils 
of the magnet which holds the starting-box 
arm in the running position. An examination 
of the starting-box showed that a mistake 
had been made in the connections, and a 
few minutes! work put an end to the trouble 
with the motor. 

The next trouble was with the rheostat, 
which got smoking hot after the machine had 
been running a short time. The machine 
was left in my care soon after it was started, 
and I reported the action of the rheostat, 


-but they concluded it was only the paint 


smoking a little, and let it go on until 
it was ruined. The plans showed the 
booster to be excited from the bus-bars and 
the rheostat to be connected as shown in the 
accompanying diagram ; it will be seen that 
this is not the usual connection. It is 
known as а shunting rheostat, the object 
of this connection being to obtain a finer 
adjustment of the field voltage than is pos- 
sible with the usual series rheostat. The 
rheostat in question had only two binding 
posts, so it was connected directly in series 
with the field winding. All things con- 
sidered, it appeared as if the builders of the 
machine had made a blunder and wound 
the field magnet for self-excitation, which 
proved to be the case, and as the bus-bar 
voltage was 115, and that of the booster 
only so volts at full load, it was not sur- 
prising that the rheostat gave out. 

An attempt was then made to operate the 
booster self exciting, but it was not successful. 
When starting the charge, the battery voltage 
and the bus- ‘bar voltage were nearly equal, 
which permitted not over ten volts on the 
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booster at the time ot 
throwing the battery switch 
to the charging position, 
and as soon as the switch 
was thrown 1n, the booster 
would frequently unbuild, 
and sometimes reverse the 
field before the switch 
could be pulled out. It 
acted so very unsatisfac- 
torly that the experiment 
was given up in disgust, 
and the proper field coils 
and a new rheostat were 
ordered. 

While waiting for these 
to arrive, we took two 
rheostats which happened 
to be available, connected 


A= Double-throw 
Battery Switch 


C=Bocster Switch 


E= Booster Motor 
Main Switch 
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them in series, and managed > 
to pull through. When á 
the new coils and rheostat E 
arrived the coils were = 
changed, but the rheostat 

was the usual two-con- 

nection one, having a re- j 
sistance of 250 ohms. The 

matter was again referred 

to the builders, and after 

some time, a third bind- Fiera 


ing post was finally sent 
with directions for connect- 
ing it, and no further trouble was experienced 
in this direction. 

The battery tanks were made of glass, and 
as originally set up were placed on stringers 
with a glass insulator under each corner of 
each tank, and with lead washers between 
the insulators and the tanks. The tanks 
were а source of continual annoyance and 
expense by breaking, until they were all 
changed on to sand trays in the usual manner, 
after which they held all right.— Power. 
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BATTERY AND BOOSTER CONNECTIONS. 


Methods of Soldering and 
Brazing Without Heat. 


(1) Take one ounce of sal-ammoniac, one 
of common salt, one of calcined tartar, and 
three of antimony. Pound well together and 
then put the mixture in a covered crucible 
over a slow fire to get hot by degrees. Keep 
up the fire until the contents of the crucible are 
melted. Then cool gradually, and when cold, 
pound fine. Place the pieces that are to be 
joined together, fill the joint with the powder, 
and brush a solution of borax dissolved in 
hot alcohol over the joint with a feather. The 
powder will immediately boil up and as soon 
as the boiling ceases the consolidation is 
effected. 


(2) Take 202. of hydrofluoric acid, 202. of brass 
filings, and 1oz. of steel filings. Put the filings 
into the acid ; when dissolved touch the pieces 
to be joined with the acid and press together. 
Put the acid in a gutta-percha bottle, as it 
will dissolve glass.—Amer. Mach. 
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Electrolier and 
Conduit Hangers. 
| THOMAS W. РОРРЕ. 


"T is very important when installing con- 
duit. work that rigid supports be provided 
for the electroliers. Where the level of 
the finished floor is such that very little 
room is allowed between it and the 
rough floor, а hanger made as shown in 
Fig. т may be used. This hanger con- 
sists of a piece of band iron drilled and 
tapped for a. jin. pipe thread. A nipple 
is screwed through the rough floor into the 
band iron, and the part projecting through 
the iron is hammered over to prevent the 
nipple from loosening should it at any time 
become necessary to remove the electrolier. 
The thread should not be carried con- 
tinuously from one end of the nipple to the 
other, no matter how short the nipple may 
be. А shoulder should be provided so that 
when the electrolier is being placed in posi- 
tion the nipple will not screw upward and 
thus deceive the workman as to the strength 
of the connection. The hanger shown in 
Fig. 2 is practically the same as that shown 
in Fig. т, with the exception that angle iron 
is used instead of band iron. The angle 
iron not only affords greater strength, but 
allows this type of hanger to be used between 
iron beams, as shown in Fig. 4. It may also 
be used on metal ceilings. The method of 
installing it in the latter case 1s as follows : — 
The angle iron is placed over the furring 
irons and set for centre. Marks are then 
made on it тіп. from each furring angle iron, 
and a iin. hole drilled at each of these 
marks. Pieces of rin. band irón are cut 
24in. long and а lin. hole drilled about rin. 
from one end. These clips are then bolted 
to the angle iron and serve to fasten it to the 
furring irons. These clips are shown in 
position in Fig. 3. 

The hanger shown in Fig. 4 1s constructed 
somewhat like those shown in Figs. 1 and 2. 
The distance between the beams must be 
ascertained, and the length of the angle iron 
made a trifle shorter. Holes should be 
drilled at each end of the angle iron so as to 
be about rin. from the edge of the beam. 
А piece of band iron is then bent so as to 
fit around and clamp the opposite edge of 
the beam, and this is bolted to the angle 
iron, which is thus held firmly in place. 

The hanger shown in Fig. 5 is designed to 
take the place of a hanger similar to that 
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Expansion Bolt — Concrete 
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shown in Fig. 4, where angle iron cannot be 
had or where it is impracticable to run from 
beam to beam because of some obstruction. 
A square ĝin. machine-bolt nut 15 cut 
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diagonally, and the two pieces are used as 
angle washers. The band iron is then 
shaped as shown. In the parts bent at right 
angles а lin. hole is drilled. А piece of 
1Àin. or 21п. band iron is then tapped as in 
Fig. т and bolted to the bent parts, as 
indicated. In placing this hanger in position 
two holes are drilled in the concrete ceiling 
and expansion bolts used to fasten the 
hanger to the ceiling, the angle washers 
being placed between the ceiling and the 
bandiron. The farther apart the two holes are 
drilled the better, as this will provide a stronger 
concrete anchorage to support the bolts. 

Fig. 6 shows a hanger designed to clamp 
to a beam in place of being bolted to the 
ceiling. The hanger shown in Fig. 7 is con- 
structed of a gas tee and pipe cut the neces- 
sary length. This is used mostly for ceiling 
boxes, and 15 cemented in the concrete floor 
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above. Fig. 8 shows a ceiling hanger which 
is used when iron beams are not accessible, 
and where some obstruction is directly over 
the point where the electrolier is to hang. 
The two hangers are made the same length 
and constructed as in Fig. 7, a tee being 
placed оп. the end of one and an elbow on 
the end of the other after the hangers have 
been placed in holes cut in the floor on each 
side of the obstruction. "These hangers are 
then joined together by a pipe. А running 
thread is cut on the pipe and a lock-nut 
placed thereon. A tee one size larger than 
the pipe is slipped over the other end, and 
the pipe is screwed into the tee on the 
hanger the full length of the running thread. 
It is then backed out and screwed in the 
elbow on the other hanger and firmly locked 
in position by means of the lock-nut. A 
nipple is screwed into the tee on the pipe to 
support the box, and this nipple also serves 
to lock the tee in position. The outlet 
boxes are fastened to the hangers as shown 
in Fig. 9. A running thread is cut on the 
lower part of the nipple, and the box locked 
to this by means of lock-nuts. 

It is often necessary when installing con- 
duit to construct hangers to support the 
conduit. All the electrolier hangers described 
can be used for this purpose by omitting the 
pipe and substituting pipe straps, the latter 
being fastened to the band iron by means of 
machine screws. Where the conduit runs 
parallel with the iron beam, the hanger 
described in Fig 4 is applicable.” Where the 
conduit runs directly under and parallel with 
the beam the hanger shown in Fig. ro will . 
be found very convenient. This is made of 
band iron with a right-angle bend at each 
end, and having holes tapped for 10-24 
screws for holding the straps. The hanger 
is then placed in position and the ends 
hammered over the edge of the beam, as 
indicated. 

Where conduit crosses the beams at nght 
angles, the hanger illustrated in Fig. 11 may 
be used, and this can be extended to hold 
any number of conduits. Two clamps are 
made similar to that shown in Fig. 6, the 
horizontal band iron and right-angle bends 
being omitted. А piece of band iron is then 
placed between the two pieces of each clamp 
When the hanger is 
placed in position the conduits are laid upon 
horizontal band irons as shown. In this 
banger тїп. band iron is used for clamping 
the hanger to the beams.—J/ec. World. 
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Bad Business Methods. 


How Foreign Orders are Lost. 


UR home manufacturers will be interested 
in the following extracts taken from an 
article which recently appeared in Zhe Indian 
Electrical, Mechanical, and Textile News. 
Written by those “оп the spot” it carries 
the conviction of truth, and cannot be thrust 
aside as the exaggerated effusion of a lover 
of sensation, or of one whose reasonableness 
is lost after much perusal of Blue-book 
statistics. Itis far removed from that all too 
common class of literature, and, being so, 
should be of great utility to those concerned. 
There is no better way of bringing home the 
unpleasant truth of incompetence than by 
citing actual examples, and this our con- 
temporary has been able to do with apparent 
ease, and, unpleasant as such lessons are, 
our home manufacturers will be quick to see 
and appreciate the benefits of an honest 
recital of fact such as follows in these typical 
examples :— 

A quantity of apparatus was wanted, in- 
cluding the goods of a certain special manu- 
facturer in England. A priced schedule had 
to be submitted before any orders could be 
placed, and a request was sent to the manu- 
facturer for particulars and prices. After 
more than the necessary delay due to mails 
some illustrated lists were received, but no 
prices, attention being drawn to the fact that 
the particular manufacturer was represented 
in India by a firm whose name was given. 
It was also stated that this same firm had 
been furnished with a copy of the original 
application. Expecting a letter from them 
containing the required prices, no visit was 
made to this firm, especially as it was very 
inconvenient to do so. However, as several 
weeks went by without hearing anything, it 
was decided to call upon them and ask for 


the necessary prices, when the applicant was 
facetiously informed that the particular mem- 
ber of the firm who had charge of that branch 
was away up-country, and would be away on 
business for several weeks. He had taken all 
prices and other particulars with him, and 
no one then in office could do anything in 
the matter. A request was then made that 
the absent member should be communicated 
with by post and particulars obtained from 
him. This should not have taken more than 
a week at the outside, but after another three 
weeks’ delay, application to the agent’s head 
office resulted in an old copy of the catalogue 
of prices several years old ол /oan for an 
hour or so. It need hardly be said that the 
goods were obtained from another source. 
Again: prices and particulars with direc- 
tions for use for a special apparatus were 
written for to a home firm, whose only reply 
was that their Indian agents were Messrs. 
A. B. But enquiry of Messrs. А. B. elicited 
the information that they knew nothing of 


this particular apparatus, but would write 


home and get the particulars, &c. This is 
more than a year ago, and as the information 
is not yet to hand, there is now no need for 
the particulars asked for, as the customer 
procured a suitable machine from more 
business-like people. 

Yet another instance: an engine was re- 
quired for use in Bombay, and it was desired 
that a somewhat new invention, very par- 
ticularly suitable for India, should be used. 
Not knowing whether this new type had been 
used in India or that the parent company 
were represented out here, application was 
first made to the European makers. They 
were good enough to send out full particulars, 
prices, &c.. all complete, and referred to a 
certam Indian firm who had installed’ such 
an engine on one of their jobs in India, and 
who were now the Indian sole agents. This 
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firm was applied to as to results of working 
and many other usual particulars, but it will 
hardly be believed that they replied to the 
effect that the engine was installed a long 
way up-country, and that they did not know 
how it was working, and it would be too 
much trouble for them to make enquiries. 
Again a different class of machine was used. 

This last, as our contemporary states, 1s, 
indeed, a very flagrant case. The type of 
engine enquired for is one extensively used 
all over Europe and America, and is, more- 
over, eminently suitable for India, and yet 
the want of business spirit on the part of the 
"sole Indian agents” tends to cripple its 
extension and use in this country (India). 

Materials, apparatus, fittings, &c., and all 
details necessary for a complete equipment 
were required, each item# being separately 
stated, as it was desired to try a number of 
different makers’ goods. Applications for 
particulars and prices were sent to all the 
principal agents. These resulted in no reply 
whatever from half of them; many asked 
where the goods were to be used, and 
promised to give a price for the complete 
equipment on receipt of dimensions; only 
one sent a priced catalogue, so old that it 
dated from the glorious days when in India 
shillings in the English list were called 
pounds sterling; and, finally, one gave no 
date whatever, but promised to show their 
stock, provided the visit to their show rooms 
could take place at a special hour in the day. 
That this particular time was of importance 
was very evident from. the fact that it was 
again repeated in subsequent correspondence. 

The article includes some recommenda- 
tions as to the form of improvements neces- 
sary, pointing out that in a rapidly developing 
country like India, representatives who are 
able to travel about, and even to spend long 
periods away from the head-office are a posi- 
tive necessity; but where a real business 
over the counter, so to say, has to be done, 
their absence should not virtually close the 
working of their especial departments. 

Want of business promptness and readiness 
to act causes an enormous loss of orders. The 
fact seems apparent that many of the firms 
out there hold too many agencies as well as 
having probably extensive mill businesses to 
deal with. They cannot keep experts for all 
branches, and as their main business pays 
well, the appendages have to be neglected. 
This 1s not as it should be; India wants 
every new thing she can get, and England, 
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&c., wants to sell all she can, but the present 
system seems so far a hopeless failure, except 
in certain well-established industries such as 
the textile trades. 

It may be taken from the last remark that 
our contemporary’s complaint. refers to the 
electrical and mechanical trades. | 

It would tend much to a great increase in 
business if suitable and more extensive stock 
were held in India. The enhanced prices 
(usually of the order of home catalogue 
shillings 2222 reckoned as rupees, which means 
from 50 to бо per cent. advance on home 
discount prices) would in many cases be 
allowable to save an eight or ten weeks’ 
delay in delivery; but should this be the 
case, the customer wants the utmost en- 
couragement and help to bring about 
business. 3 

Business cannot be done in this way; 
neither, in the particular line we are dealing 
with, is it so plentiful that orders to the value 
of hundreds of pounds can thus carelessly 
be lost. | 

<> 


Electric Lifts. 
R. Waygood and Co., Ltd. 


T is probably no name better known 

іп connection with modern lift prac- 
tice than * Waygood." "This firm has been 
engaged in the manufacture of lifts and 
cranes for upwards of forty years, and it is 
their proud boast that they now make more 
electric lifts than any other company in the 
Kingdom. At the works in London and 
Coventry, all parts of the lifts and their 
equipments and fittings are made with the 
exception of the motors, which are at all 
times bought under a rigid specification of 
Messrs. Waygood. 

The business is not confined to electric 
lifts only, but а very large business is done 
in lifts and elevators actuated by hydraulic 
and hand power. 

As to the respective merits of electric and 
hydraulic powers for this class of work, 
Messrs. Waygood are therefore in the best 
position for advising, and in one of their 
recent trade publications this subject is 
clearly and fully entered into. 

There are several points to be considered 
in this comparison as to the merits of elec- 
tricity against water for passenger and goods 
lifts. Where a high-pressure hydraulic 
system is available, as is the case in most 
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large towns such as London, Manchester, 
Liverpool &c., working at a pressure of 
7oolb. to 10ooolb. per square inch, the 
hydraulic arrangement is satisfactory іп 
working, and is the cheaper in first cost, 
while the machinery is of a simple character. 
On the other hand, where electric current is 
available, especially of the direct-current 
system, although the first cost of the lift 
comes out higher, the cost of motive power 
in the case of a single lift installed in a 
building comes out on the average about 
one-fourth or one-fifth of the cost of hydraulic 
power, which, of course, shows a very great 
saving on the annual outlay. Where a 
number of lifts are working in one building, 
or under one ownership 
in the same town, the 
high-pressure water is sup- 
plied at a reduced scale, 
and consequently the cost 
of power is reduced pro- 
portionately to the quantity 
of water consumed, so that 
for very large consumers 
the cost of water power 
approximates more closely 
to the cost of current. 
Where, however, as is now 
the case 1n several districts, 
current is supplied at rd. 
ог 19d. per unit, there is 
no doubt whatever that 
this provides the cheapest 
source of supply for work- 
ing lifts and cranes. 

As а basis of considera- 
tion, take a passenger lift arranged to carry 
four persons and attendant, or 74cwt., a height 
of about soft., at a speed of rs5oft. per minute. 
The first cost of the hydraulic lift would be 
about £200. The working cost, assuming 
that the lift makes тоо full journeys per day, 
would come out about £o per quarter. 
The first cost of an electric lift doing the 
same duty would come out about £320. 
The cost of current at 2d. per unit would be 
about £2 ros. per quarter. To this would 
have to be added about ro per cent. per 
annum for extra interest and depreciation 
on the difference in first cost, or £12, 
showing a saving of £18 per annum 
in favour of the electric lift. If, however, 
there were three similar lifts working in the 
same building, or buildings belonging to the 
same proprietor, the cost of current would 
then be for the three 430 per annum, plus 
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£36, for то per cent. on extra outlay com- 
pared with cost of water, #95. As regards 
the cost of maintenance the hydraulic lifts 


require regular attention in the way of 
packing, re-leathering valves, etc.; the 


electric lifts require somewhat more skilled 
attention and supervision, and, provided that 
this is given, the cost of maintenance comes 
out very low. | 

One of the great advantages with the 
employment of electric lifts is the great 
convenience of control by means of a small 
car switch or pushes instead of a hand rope, 
and the facility with which interlocking gear 
can be connected to the landing gates as a 
precaution against accidents through gates 


ELECTRIC Power EQUIPMENT OF Wavcoop ELECTRIC PASSENGER LIFT., 


being left open, or opened when the lift is 
not opposite the floor. 

The **Waygood" hydraulic lifts have 
earned a wide reputation for efficiency in 
working, and they are favourably known 
all over the country. The firm has, how- 
ever, during recent years, given the greatest 
attention to the production of electric lifts of 
equal quality. ‘The whole of the electrical 
apparatus, as well as the winding gear, cages, 
guides, &c., are built in their own shops and 
under their supervision, with the already 
mentioned exception of the motors. 

There are now a very large number of 
these machines running, and during the last 
ten years by steadily improving the designs 
and methods, the makers are now in a 
position to offer the very highest type of 
British-built electric lifts, both as regards 
design and construction. 
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The first illustration shows the motor 
equipment of the latest types of ** Waygood " 
electric passenger lifts. The motor is of the 
highest efficiency, and in the case of high- 
speed lifts the controller is arranged so that 
the lift is automatically slowed down when 
approaching а landing-place. The winding 
gear is of the best design, and specially cut 
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TYPICAL PASSENGER CAGE or Waycoop LIFT. 


by machinery to give smooth running. The 
worm 15 of steel, fitted beneath the worm 
wheel, and the worm shaft is fitted with 
special ball thrust bearings which reduce 
friction to the lowest degree. ‘The worm 
wheel is also machine cut, and has phosphor- 
bronze rim and teeth. ‘The lifting ropes are 
attached to a turned and grooved winding 
drum in such a manner that slip is entirely 
prevented, and independent ropes are con- 
nected to the balance-weight. 
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Special mechanical automatic cut-off gear 
is arranged in connection with the winding- 
drum, and is operated by the revolutions of 
the drum itself to shut off the current from 
the motor at the top and bottom floors and 
so prevent over-running. ‘This arrangement 
is self-adjusting, so that the lift can always 
be started in the opposite direction. 

The controlling switch 1s of the most 
improved type, and is operated by a car 
switch with a detachable handle, which 
gives the operator the most complete 
control over the starting and stopping 
of the lift. The controller is arranged 
to be self-centring, so that in the event 
of the current failing or being cut off, 
the switch will automatically take the 
“off” position, and the lift cannot be 
started again except by the action of 
the car switch. In connection with 
this lift is a patent slack-cable safety 
switch, designed to cut off the current 
from the motor and stop the machine 
if the cage or the balance-weight should 
meet with an obstruction, either ascend- 
ing or descending. This is a most 
important point as regards the safety of 
the lift. The gear is further fitted with 
an automatic electric brake, arranged 
to come into operation when the current 
is shut off from any cause. 

The lifts are made in all sizes, to 
take two passengers and upwards, and 
to run at speeds of from rooft. to 3ooft. 
per minute. 

As stated above, a great feature of 
the electric lift is the facility afforded 
for automatic operation, avoiding the 
necessity of a special attendant. For 
private houses, clubs, etc., Messrs. Way- 
good fit lifts with a special automatic 
electric control, and with interlocking 
gear to landing gates. When the lift 
is required at any floor, it can be called 
by the momentary depression of a button, 
fixed at the side of the gate, and, by 
means of a series of buttons in the cage 

can be despatched to any floor, the lift stopping 
automatically in each case on reaching the 
floor. Interlocking gear on gates is provided 
to prevent the lift being started unless all the 
gates are shut, and to prevent any gate being 
opened unless the lift is there. When the 
passenger in the cage has pressed a button, 
no one else can interfere with it till it has 
completed the journey, and the landing gate 
is again closed. "This apparatus is so simple 
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that a child can work the lift with perfect 
safety. 

The electric goods lift is designed on 
similar lines to the passenger lift, but is of 
cheaper type to suit the rougher work neces- 
sary in such cases. In these lifts, where 
price is a consideration, the winding gear 


has a ** V" groove winding sheave instead of. 


a drum, the drive being obtained by the 
friction of the rope. ‘lhe ropes are con- 
nected at one end to the cage, and at the 
other end to the balance weight. 

Limit switches are placed in the well-hole 
to be operated by the cage or balance-weight 
in case of over-travel, and shut off the 
current from the motor. 

In the majority of cases goods lifts are 
required to be controlled from the floors 
without anyone riding in the cage. In this 
case the makers advocate an electric control 
with a switch in the cage, and with three 
buttons fitted on each landing ; one to start 
the lift *up," one to start in a downward 
direction, and the third to *''stop" when 
required. Electric contacts are fitted to the 
gates on the landings to prevent the. lift 
* being started unless all the gates are closed, 
and so prevent danger of the lift being 
moved while it 1s being loaded or unloaded. 

Other methods of goods lift control are 
the hand rope control, which is simple, 
cheap, and reliable, when the operator 
always travels inside the cage, and the 
electric control with car switch, or buttons 
in the cage, which is very convenient where 
exact adjustment of the level of the cage 
is desired to the level of the floor, as the 
stopping with the electric control is more 
instantaneous and consequently adjustment 
15 easier. 

Another branch of lift work in which 
electricity offers considerable advantages is 
that of service lifts, where high speeds, 
noiseless running, and simple control are 
essential. In the case of hotels, where lifts 
are always worked from the kitchen floor, 
these may be operated either by automatic 
control, or by a cheaper and simpler form of 
operation, with buttons on each floor to start 
the lift up or down as may be required. 
These lifts can therefore be ‘operated from 
any landing without having to open the 
shutters or “doors, and electric locks are also 
fitted so as to prevent the lift being moved 
from one floor while it fs in use at another. 
The cost of running these lifts comes out 
very low, as an ordinary service lift will 
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make about fifty trips at the cost of rd. for 
current; and, therefore, after the expense 
of installing the lift the working cost is 
practically inappreciable. 

There is an exceptionally interesting part 
of Messrs. Waygood's business which well 
deserves mention, that is the building of 
electric passenger lifts for ocean liners. The 
ss. “Amerika” of the Hamburg-American 
line, has recently been fitted with a Way- 
good electric passenger lift as well as with 
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electric service lifts. The passenger lift is 
of the direct-coupled type, having similar 
control and complete safety devices for gates 
and prevention of over-running, &c., as the 
standard land type just described. "There 
are, however, some mechanical modifications 
which were necessary to ensure correct 
working in the roughest weather when the 
ship may be inclined at considerable angles. 
During the first voyage of the steamer the 
passenger lift made 2:54 journeys and 
carried 4469 passengers without any hitch 
or stoppage of any kind ; and during rough 
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weather the instruments showed a rise of 
only about 24 to з amperes in excess of the 
ordinary current readings. 

The construction of these lifts was so 
satisfactory that a repeat order has been 
received from the Vulcan Engineering Com- 
pany, of Stettin, for similar lifts, to be fitted 
in the ss. '*Kaiserin Auguste Victoria,” 
which they are building for the same 
company. 
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Modern .$team Hammers. 
R. С. Ross © Son, Glasgow. 


Ov illustrations on this page show two 

of the most modern types of steam 
hammers as manufactured by R. G. Ross 
and Son, Glasgow. The development of 
these hammers dates from 1854, when 
Messrs. Glen and Ross acquired a patent by 
Mr. W. Rigby covering several improve- 
ments in steam hammer design. Mr. Ross 
designed an equilibrium piston-valve, with 
which a simple hand-lever put any size of 
hammer under the most perfect control of 
the operator. ‘The principle of this valve is to 
take the steam from the lower side of the 
piston, after it has raised the hammer, and 
to utilize it on the upper side for augmenting 
the force of the blow. 

The next step was to design an equi- 
librium valve, whereby full pressure of 
steam could be admitted on the upper side 
of the piston ; thus adding to the rapidity of 
action and increasing the “force of the blow 
four-fold. This important improvement 
secured the general introduction of the steam 
hammer, since it was found that a hammer 
of 5cwt. or 6cwt., with 
the new double- acting 
valve, could do the work 
of a 20cwt. hammer of 
the older type. At the 
same time the system of 
fixing the cylinder of the 
hammer to a single box 


column was introduced, 
instead of to bridge- 
framing. ‘This 
made the 
machine very 
compact and 


accessible to 
the workmen 
on three sides, 
and the design 
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was soon in high favour with all who used the * 
steam hammer. At the present time even 
the smallest smith's shop has one or more of 
these useful tools at work. 
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Electric Cable-making Machinery.— 
JOHNSON AND PHILLIPS, LTD. A useful and 
interesting booklet has just been published by 
this well-known firm under the above title. 
Descriptions and illustrations of the many 
types of machines as used for stranding, in- 
sulating, and armouring all classes of cable 
are given. The manufacture of this class of 
machinery forms: an important part of the 
company’s work, and there is every reason 
why they should excel in it, since they are, as 
everyone knows, makers of all classes of elec- 
tric power cables and wiring, and also sub- 
marine telegraph cables. In this department 
of the works is also carried out the manufacture 
of complete equipments for cable steamers, the 
apparatus being for laying, picking-up, and 
repairing submarine cables. Some particulars 
of this gear are also given. 


Electric Lamps for Motor-cars.— 
THE GENERAL ELECTRIC Co., LTD., have 
sent us an excellent little publication, entitled, 
“ Motor-car „апа Carriage Lighting.” This 
is a descriptive and illustrated price list of 
lanterns, lamps, batteries, switches, and all 
details for the successful electric lighting of 
cars. The fittings are all arranged to take 
“ Osmi ” lamps, which, as will be inferred from 
the name, have osmium filaments. We notice 
that several sizes and types of these lamps are 
listed; the prices appear to be exceptionally 
reasonable for this the newest and most pro- 
mising form of electric lamp. The candle- 
powers are from 1 to то, and the prices 
from 2s. 6d. to 5s. each. All interested in the 
motor-car, motor- bus, and other power-driven 
road vehicles, should possess one of these lists 
if they wish to follow modern practice. 


High -tension Switchboards. —THE 
UNION ELECTRIC Co., Lrp. An attractive 
little book illustrating some of the more typical 
and modern switchboards manufactured by 
this firm. The illustrations are of exceptional 
interest, and indicate clearly the remarkable 
advance which has been made in power switch- 


board designs and arrangements during recent 
times. | 


Pipe-bending Machines. — LEA AND 
WARREN, Kettering, have forwarded us a 
price slip illustrating a handy little machine 
designed for bending iron, brass or copper 
pipes and electric conduits. This machine 
has a very wide range, handling conduit tubes 
from the smallest up to ràin. diameter sizes ; 
its price is reasonable, and it is both easy and 
quickin operation. There is sure to be a good 
demand for this useful tool. ; 
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Projector Lamps and Hot-wire In- 
straments.—THE UNION ELECTRIC Co, 
LTD., have also sent us two illustrated price 
lists. One, No. 1371, deals with two types of 
projector lamps, as manufactured by this firm, 
for direct-current circuits: type K.L. having 
shunt regulation with either hand or automatic 
feed, and type M.J. having differential regu- 
lation and automatic striking and feeding. 
The other price list is their No. 8005, and is 
devoted to switchboard and portable types of 
hot-wire ammeters and voltmeters. These are, 
of course, suitable for either direct or alternating 
currents. 


Arc Lamps.—JOHNSON AND PHILLIPS, 
Lrp. Price list H deals with the arc lamp pro- 
ductions of this firm. It isa complete and 
illustrated list, including the “Juno” flame lamp, 
a newer type which has already met with great 
success. Open lamps of the “Ark” type, and 
several designs of lanterns and fittings are also 
listed. 


Simplex Patent Flush Mounting 
Bo.xces.—SIMPLEX CONDUITS, LTD., in their 
leaflet No. 161, introduce a new line of mount- 
ing or terminal boxes for use in connection 
with their conduit system, whereby the wires 
are enclosed in metallic casing right up to 
the ceiling rose or switch. The boxes are of 
polished or lacquered brass, they are protective, 
labour-saving, and trouble preventing, and are 
sure to come into general use. 


Ventilated Туре А.С. Motors.— 
SIEMENS BROTHERS DYNAMO WORKS, LTD. 
have sent us quite a number of trade publica- 
tions recently. Their price list No. 2a is a 
handsomely printed circular in artistic cover, 
giving illustrations, dimensions, ratings, and 
prices of their standard type of alternating 
current ventilated type motors. 


Tantalum Lamps.—Price sheet rsd lists 
Messrs. SIEMENS’ standard types of tantalum 
lamp and fittings. It should be noted that 
the prices of these lamps have been reduced 
since the publication of their last list. 


Switchboard Meters.—Price sheet 18 
gives prices of SIEMENS’ type G.W. meters 
as fitted with brass and glass covers for switch- 
board mounting. 


-Smali Moving-coil Instruments,— 
Price sheet 20. This lists some new small- 
pattern moving-coil instruments of Messrs. 
SIEMENS’ manufacture. These are type D.K. 
ammeters and voltmeters with four-inch dials, 
type D.P.K. small edgewise ammeters and 
voltmeters, and type D.D.K. combined amme- 
ters and voltmeters in aluminium cases, lac- 
quered black and relieved. The latter are 
made in two forms—(t1) with protected terminals 
for motor-cars, and (2) for switchboard use. 
The prices of these small moving-coil instru- 
ments are very moderate, and should enable 
them to command a ready sale. 
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Power. 

The Present Position of the Large Gas 
Engine. 

Electric Blasting Apparatus with Special 
Reference toits use in Coal Mines. W. 
Maurice 

The Moutiers-Lyons High Tension Direct 
Current Transmission. 

Advantages and Applications of the 
Electric Drive. F. B. Crocker and M. 
Arendt. 


Hydro-Electric Station, Champ, France. 


A. de Courcy. 

Design of Blast-Furnace Gas Engines in 
Belgium. H. Hubert. 

Hydro-Electric Plant at Lucerne, Switzer- 
land, Franz Koester. : 

Power Plant of the Electrical Develop- 
ment Co., Ontario, Canada.  F. O. 
Black well. 

H ydro-Electric Plant for the Farm. 

Electric Power in the P.R.R. Snops in 
Altoona, Pa. W. R. Loveless. 

Charlestown Dry Dock Motor Pumping 
Plant, G. Smith. 

Mining Plant. Rosterg. 

Application of Large Gas Engines in 
German Iron and Steel Industries 
(Iron and Steel Inst. Paper). K. 
Reinhardt. 

Traction. 

Report of the Commission of the German 
Gas and Water Companies for the 
Investigation of Earth Currents. 

The Electric Car Equipment of the Long 
Island Railroad. W. N. Smith. 

The Electric Car Equipment of the Long 

. Island Railroad. W. N. Smith. 

Brunnen-Morsebach  Three-phase Rail- 
way. . 

German  Polyphase Traction System. 
W. Kummer. 

Submarine Torpedo Boat controlled by 
Herz Waves(Translated Abstract froin 
Soc. Int. des Elecns.). M. Devaux. 

Electric Lighting and Tramways at 
Fremantle, W.A. 

The Burton and Ashby Light Railway. 

'The New Cross Depot of London County 
Council Tramways. 

Considerations Affecting the Commercial 
Success of Electric Railway Under- 
takings. Н. M. Hobart. 

Regenerative Control and the Bow Col- 
lector, С. Hooghwinkel. 

Notes on Brakes. E. Freund. 
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THE ELECTRICAL PUBLISHING Co., LTD., 4, Southampton Row, Holborn, Londen, W.O. 


A JOURNAL for 
ALL classes of the Community. 


Nine people out of every ten are 
keenly interested in the wonders of 
modern”electrical achievement. — 
They have no technical knowledge, 
and the ordinary-class paper doesn't 
appeal to them, but they like to be 
up-to-date in such matters and to 
be able to talk freely about them. 

In everyone's life electricity is 
an important factor, and the general 
public are greedy readers of easily 
assimilated articles, but, until this 
journal was published, there was no 
paper in the British Empire catering 
for matters Electrical written in 
popular vein. 

"POPULAR ELECTRICITY" appeals to 
all who seek to know how and why 
things are done, and you cannot 
afford to be without it. 


You can secure this valuable little paper post free for I2 months, includiag 
16 pages of interesting Manufacturers’ announcements, by sending 2/- 
to the Publishers, THE ELECTRICAL PUBLISHING CO., Ltd., 
4, Southampton Row, Holborn, London, W.C. | 


PROFUSELY ILLUSTRATED. 


ONE PENNY. 
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Everyday Electricity Explained. 


HAT is electricity? This question is 

very frequently asked, and it is 
certainly more easily asked than answered. 
We do not yet know definitely what this 
natural force is, but we have discovered 
means of controlling it to the service of 
mankind. The electrical engineer is not 
alone in his inability to define the power 
with which he is most concerned. Every- 
body uses heat and light, but few could 


*Mr. T. W. Shefheld, the author of this article, occupies 
the important position of Manager at Messrs Crompton & 
Co's, Manchester office. 
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concisely explain what heat and light 
consist of. 

Observation demonstrates that as yet the 
general pub!ic do not nearly appreciate 
the wide extent to which electricity can be 
usefully applied, what it has already achieved, 
or what it is capable of. It is my purpose 
to review some of the more general adapta- 
tions of this mysterious power that come 
under our notice daily. 

In the application of electricity it is 
interesting to observe that there are now 


seven thousand consumers in a city like 


a 


A Typical Hydro-electric Power Station. The water turbines are of 500 H.P. and 1000 H.P. 
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Manchester, using over 488,000 incan- 
descent lamps, 4000 arc lamps, 2590 


motors taking about 12,oooh.p., and 1200 
consumers in Salford using 140,000 incan- 
descent lamps. It 1s doubtful whether 15 
per cent. of these consumers have even a 
rudimentary knowledge of many main facts 
relating to electricity as a medium of light. 
An incandescent lamp in the making passes 
through many stages of evolution. Labour 
takes up fully 60 per cent. of the cost of 
production of good efficient lamps, and it is 
exceedingly unwise to purchase cheap ones. 
No economy can be effected by it. During 
its useful life, about 800 hours, an incandes- 
cent lamp consumes from ten to fifteen times 
its own cost in current, and the fallacy of 
saving a penny or two in first cost at the 
expense of using more current through the 
meter at once becomes obvious. 

For instance, take the case of a 16 
candle-power 50-watt lamp, current costing 
sd. per unit, that is about 24. per lamp 
hour. If the lamp burned for 2000 hours, 
current would cost #2 1s. 8d. It may be 
taken for gran:ed that the majority of 16 
candle-power lamps would only give an 
average light of 8 candle-power during that 
period, and still less if the bulb became black 
through faulty construction. Supposing, now, 
that new lamps cost rs. 3d. each, and during 
this 2000 hours the lamps were renewed 
twice, there would be an additional charge 
of 2s, 6d., or the total cost of lamps and 
current would be £2 4s. 2d. Each lamp 
would then have burned less than 700 hours, 
and we know that during this period the 
candle-power of the average British-made 
lamp would not have depreciated to any 
material extent. It follows, therefore, that 
in the first case we had an average of 8 
candle-power for 2000 hours at a total cost 
of £2 15. 9d. ; and in the second case 
16 candle-power for 2000 hours at a total 
cost of £2 4s. 2d., or double the light for 
not. quite 6 per cent. extra cost. It will 
thus be seen that consumers should select 
a British-made lamp in which the candle- 
power, the current consumed, and the length 
of life combine to produce the most 
economical results ; and that lamps should be 
renewed when an appreciable falling off in 
light is noticed. 

Another familiar 
nation is the arc lamp, 


medium of illumi- 
by which up 


to 1881 all public electric lighting was per- 
formed. The term “arc” is derived from 
the luminous space between the two black 
rods or carbons. The different colours of 
light are produced by the introduction of 
certain salts into the manufacture of the 
carbons. The passage of the current forms 
a hollow in one of the carbons, and in this 
such intense heat is developed that it con- 
stitutes the chief source of light. It will 
surprise many to learn that the heat in this 
crater will melt the hardest metals and cause 
sapphires, diamonds, and granite to rapidly 
disappear by evaporation. ‘The efficiency of 
arc lamps depends mainly on the quality of 
the carbons ; cheap ones contain impurities 
which detract from their illuminating power, 
a considerable amount of current being used 
in consuming the foreign matters introduced. 

An exaggerated idea of the illuminating 
power of the arc lamp seems to prevail 
among users, but, though the point is 
debatable, it may be accepted that the actual 
light of a so-called 1000 candle-power lamp 
is about 450 candles. It behoves people 
who adopt the are system of lighting to see 
that the lamps are regularly and correctly 
trimmed and cleaned. Were this necessary 
attention more strictly observed, arc lamp 
lighting would develop more rapidly for both 
indoor and street purposes. The single- 
globe are lamp is superseding the double- 
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An Electrically driven Root Cleaner and 
Cutter. 


Te. Google 


| POPULA! ымыы 


Vey, 


POPULAR ELECTRICITY. | 99 


LAIT TATATAPARTVAVAVATVATAVEMLVEMPEM ERES LOLS ү Үү ҮҮ SISI ISISI Pe SI aa AJ Д 


globe lamp, and I anticipate that before long 
it will be generally adopted. 

Having, as I hope, shed a little light on 
the subject of electric lighting, I pass to 
another interesting phase of electrical 
application. Just as the electric current can 
be utilised in the mightiest of works, so it 
can be in the smallest. Electric motors may 
be used in all industries, and this has been 
rendered possible by the perfection in 
design of the electric motor and the 
cheapness of its production. Many people 
are doubtless unaware that to-day tiny 
electric motors are doing such small 
domestic work as knife-cleaning and boot- 
polishing, and are thus saving considerable 
labour to domestic and hotel servants. 
They are also used by dentists for drilling 
teeth, to say nothing of churning, organ- 
blowing, ventilating,  chaffcutting, and 
printing. In view of the adaptability of the 
electric motor and the readiness with which 
it can be applied in the most inaccessible 
positions, it is impossible to enumerate or 
conceive a limit to its uses. 

And now a word as to tramways and 
their development. Probably no business 
in the world has made such gigantic advances 
as have tramways since the application of 
electricity to them. Since 1878 the length 
of our tramways and light railways has 
increased from 269 miles to 2117 miles, 
the capital expenditure from £4,207,350 
to £52,675,152, the passengers from 
146,000,000 to 2,069,000,000 and the 
receipts from £230,956 to 43,351,977. 
These are eloquent figures, and speak for 
themselves as to progress in this sphere 
of electricity's usefulness. 
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Do you know 
THAT 


THE ELECTRICAL MAGAZINE is invaluable 
as being essentially an “Electrical Review 
of Reviews,” 

THAT 


it is the only monthly journal devoted to 
the World’s Electric Progress, 

AND THAT 
its success and popularity were again con- 


firmed when the International Number ran 
into three editions ? 


Electrical 
Winches. 


l р the lifting of light weights for ware- 

houses and similar places of business 
Electromotors, Ltd., have a speciality in 
electrical friction hoists which has com- 
mended itself to a large number of people. 
There are many to whom the idea of lifting 
heavy weights through friction gear is 
objectionable, and to meet the demands of 
these the same firm have put on the market 
a well-constructed, direct-driven electrical 
winch. 


This winch, of which we give an illus- 
tration, is a higher-class article than the 
friction hoist, and is suitable not only for 
heavy hoisting work in shops but for 
building operations, haulage gears in mines, 
clay-pits, &c., and for many other purposes. 
It consists of a drum direct-driven through 
cut spur gearing by a reversing continuous 
current crane-rated motor. Semi-enclosed 
or totally-enclosed motors- are fitted, and 
they are supplied provided with either an 
electric brake or a foot-pedal brake, to 
suit the requirements of each particular 
case. 


A reversing tramway type controller is 
used on all sizes, and these are provided 
in every case with magnetic blow-outs, to 
prevent sparking at the contacts. 


The complete winch, with its motor and 
controller, is mounted on a substantial 
wrought-iron base, and is essentially a sound, 
well-constructed article of extreme utility. 


Modern Electric Winch as manufactured 
by Electromotors, Ltd. 
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Fig. 1. Crompton Electric Motor, 4 Н.Р. 


Modern Motors of Small 


Powers. 


The advantages to be derived from setting 
small motors to drive light machines and 
appliances are certainly becoming better 
known, but among the many minor trades 
and industries in this country there are still 
a great number of cases in which manual 
labour is employed, because the users do not 
understand how very easily and efficiently 
their machines could be driven by electric 
power. Practically every town has a public 
supply of electricity avail- 
able, and electricity 15 sup- 
pled for power purposes 
at very low rates. | 

In the larger factories, | 
the success of electric | 
driving has been fully | 
established, but, until re- 

| 


cently, the first cost of 
motors of the smaller 
powers, suitable for minor 


industries and domestic 
purposes, has been too 
high to permit of their 
general use. 

A change has taken 
place, however, and the 


motors which we illustrate | à 
herewith have been speci- | 

ally designed to meet the й 
demand for a series of 
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zw thoroughly well-built 
— | motors of smaller powers 
at a reasonable price, and 

the orders received by 
| the makers show that the 

machines are fully meet- 
| ing the requirements of 
| the case. 

These motors are built 
| by Messrs. Crompton & 
|, Co, Ltd, the well-known 
| firm of electrical engineers, 
whose name is full guar- 
antee as to design and 
workmanship. 

'The motors are built in 
very large quantities, strictly 
to gauge, and interchange- 
able. The armatures are 
of the slotted drum-wound 
type, the coils being former 
wound. The commutators are of hard- 
drawn copper, and the bearings self-oiling. 
The brush holders are of substantial de- 
sign, and adjustable, and the machines are 
as complete in every detail, both electrical 
and mechanical, as it 1s possible to make 
them. Every machine is carefully tested 


and inspected before leaving the works. 
There is, in short, none of the toyshop 
article about these little motors; they are 
as well designed and fitted as the highest- 
class motor productions of many horse 
power. 


Crompton Electric Motor, 1 H.P. 
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The general appearance of these machines 
is shown in Figs. 1, 2 and 3, and illustra- 
tions are given on pages 98, ro4 and 112, 
showing some of the more typical applications 
of these motors. 

The standard machine is shown in Fig. r. 
It will be seen that it 15 of the protected 
type, the end covers being left open for 
ventilation and inspection. If desired for 
operation in dirty surroundings, or where 
there is a possibility 
of foreign matter falling 
into the motor, covers 
can be fitted as shown 
in Fig. 2. The covers 
in this case are of per- 
forated metal, but plain 
covers can be supplied, 
in which case the ma- 
chine is totally enclosed 
and dust-proof. 

It very often happens 
that the machinery to 
be driven runs at a ` ae 
very low speed, and it pes: 
is necessary for some 
form of reduction gear 
to be fitted to the 
motors. Where reduc- 
tions up to about 8 to т 
are required, spur gear- 
ing can be employed, 
and the motors are fitted 


= i 


with the self-contained gear shown in Fig. 3. 
The counter-shaft runs in two self-oiling 
bearings attached to the frame of the motor, 
the gearing consisting of a raw-hide pinion 
and cast-iron spur wheel, both having 
machine-cut teeth. Where a greater speed 


reduction is required, worm gearing is used 
as a rule, the motor builders also making 
a very convenient self-contained motor set 
of this description. 


Fig. 3. Small Electric Motor with Back Gear for Low Speeds. 


Electric Hotels. 

It is not rash, says ће Western Electrician, 
to predict that Denver’s large hotels will be 
electric from top to bottom in a very short 
time. The Shirley and the Albany hotels 
may now be classified as electric, as their 
equipment to furnish all electric conveniences 
is most complete. The Shirley recently gave 
up its electric plant for reasons of economy, 
and in accordance with its new policy of 
management it is now being supplied with 
current by the Denver Gas and Electric 
Company. The Shirley and the Shirley 
Annexe are under one management. The 
rooms in the latter house are occupied 
mostly by permanent guests, who enjoy 


the use of most of the modern electric 
appliances. 

The electric chafing dish may be found in 
nearly every room, as it is frequently used 
for private parties. ‘The massage vibrator is 
another appliance which may be found on 
the dresser of nearly every lady guest of the 
Annexe. The electric flatiron 1s also popular 
among those who desire to occasionally 
launder some garment, and heaters for 
curling irons are also in evidence in every 
room. The Shirley’s lighting scheme is as 
near perfect as possible. Much care and 
study were devoted to make it most attractive, 
and the result makes the hotel most inviting 
at night. 
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Work During San 
Francisco Earthquake. 


HEN the full account of the San 
Francisco disaster is published we 
hope that the work of Telegraphers and 
Pressmen will meet with fitting recognition. 
But for their bravery and resourceful actions 
the world would not have heard of the 
calamity for many days and the sufferings 
of the unhappy citizens would have been 
added to by the delay of the relief trains. 
The Associated Press has published a 
report of its western division superintendent, 
a Mr. Paul Cowles, which vividly portrays 
the scenes at the time of the disturbance, 
and it also throws light on a truly typical 
side of American character in the language 
employed by the writer of the report. For 
that portion of the document immediately 
following we are indebted to Ze/egraph Age, 
and we hope our readers will peruse it 
with interest :— 
* When the earthquake came at 5.13 in 
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the morning of April 18, Night Editor John 
Finlay and Operator Ben McInerney were on 
duty. The building, which was occupied by 
the Western Union Telegraph Company and 
the Associated Press, did not fall, but 
plaster and chandeliers came down with a 
crash. Our wire to the east had closed at 
five o'clock, but the state wire was in opera- 
tion. Instantly all telegraphic communi- 
cation with the outside world was lost. 
Finlay and McInerney did not leave the 
building. Finlay wrote a bulletin telling 
of the earthquake, and McInerney rushed 
upstairs to the Western Union office to get 
it off to New York. The telegraph operating 
room was a wreck, and there were no wires. 
He filed the bulletin, however, in the hope 
that a wire would be secured. In the mean- 
time Finlay was at his desk turning out 
copy. 

* Chief Operator R. E. Geistlich had 
left the office at five o'clock, and when the 
shock came went back. Не saw the 
hopelessness of the situation, and taking 


Portable Wireless Telegraph Outfit of Telefunken System. 
An equipment like this would have been invaluable during the San Francisco calamity. 
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McInerney with him rushed for the boat to 
Oakland to make wire arrangements. They 
arrived in Oakland about 6.30 and found 
conditions there almost as bad as in San 
Francisco, so they returned. I arrived at 
the office about 5.45 after a rapid sprint 
through the streets. It took but a moment 
to ascertain the telegraph situation so far as 
the Western Union was concerned, so I 
went to the postal office a few blocks away. 
There electrician Swayne was found tinkering 
with a feeble wire to Chicago. He held out 
a faint hope for a wire, so I wrote a bulletin 
and stood over him while he tested and 
manipulated. 

“The Pacific cable office was in the same 
building, and I filed a cable bulletin 
addressed to you, to be sent across the 
Pacific around the world to New York. 
The cable operator declined to take the 
message, saying it was irregular and he did 
not know the rate. I offered to pay any 


rate that would be charged, but the cable 
man was confronted by an emergency that 
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the cable company's rules had not provided 
for and he declined to take the message. 
He did send а message to Honolulu 
however. 

“ Then I went back to Swayne and nursed 
that bulletin. Finally, there was a hopeful 
click and away went the news to Chicago. 
In the meantime Night Manager Johnson, of 
the Associated Press, Day Editor Curtis, 
and my stenographer Creighton had arrived, 
and the story of the earthquake was being 
written as rapidly as the typewriters could 
work. We were at last given a wire by the 
postal company, and the news began to go 
out. Just aftera fair start the wire failed, 
and we danced up and down with impatience. 
We eventually got another start, but at 
eleven o'clock we had to leave the postal 
building, as the fire was close by. 

“ While all this was going on I realized 
that the Federal troops would be called to 
guard the city, so I sent a man to General 
Funston's headquarters for passes for our 
men. The General issued half a dozen. I 
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Another View of Portable Wireless Telegraph Equipment. 
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also sent for an automobile and scoured the 
water front for a launch in which to send 
men to Oakland, as the ferryboats had 
stopped. Not a launch was to be found, 
but an exhibition of nerve and the magic 
name of Funston on a pass induced the 
captain of the Government tug McDowell to 
take operators Geistlich and Lynch and a 
newsman across the bay to Oakland. ‘There 
workable wires were secured early in the 
afternoon and the operators got busy. They 
had plenty of copy. 

“T went back to the office and found all 
the force there except Jerry Carrol!, one of 
the night editors. The men were sent out 
to various sections of the city to ascertain 
the damage. I was alone in the office at 
one o’clock when soldiers ordered me out, 
as the building was about to be blown up to 
stop the progress of the fire. I moved ina 
hurry to the Suetin office on Bush Street 
and waited for the men to appear. They 
had lost the trail, however, and I sat in 
solitary state waiting for them to turn up. 
Finally I began to write a nightlead for the 
morning papers. I wrote the story, but I 
can’t remember now how it got to Oakland. 
All I know is that it got there somehow. 
About dusk Carroll arrived in a_ badly 
battered condition. A wall had fallen on 
his house and he had spent the day in being 
patched up by a surgeon. He immediately 
went to work, and early Thursday morning 
went over to Oakland with his story. ‘There 
he found Johnson, Curtis, McDonald, and 
Finlay. At noon on ‘Thursday Moore 
arrived from Los Angeles and came over to 
San Francisco Friday, and never was a man 
more welcome. I had been appointed a 
member of the mayor’s committee to assist 
in the administration of the city. 

“ Municipal headquarters, the news centre, 
had been established on Filmore Street, 
three miles from the ferry. There was 
plenty of news in San Francisco, but the 
problem was to get to the ferry and over to 
Oakland. It was sent by messengers on 
foot, on horseback, and in express wagons. 

“І want to call to your attention the 
splendid example of devotion to the service 
shown by everybody from newsmen and 
operators down to messengers. Most of 
them have lost their homes and are sleeping 
in camps and on benches. They braved 
faling walls and went through the city at 


night at imminent danger of being shot, and 
no one hesitated when ordered on dangerous 
duty. Т do not know how our stuff reads, 
for I have not seen an outside paper, but 
I do know that the men here have cheerfully 
given the best that is in them. Your 
messages of encouragement have acted as 
a stimulant to the tired and overworked 
men. In twenty-four hours succeeding the 
earthquake the Associated Press sent 
21,300 words from San Francisco." 


Small Electric Drilling Machine. 
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HE use of electric heating-apparatus is in- 

creasing rapidly. Seventy-eight separate 
installations were made by one supply com- 
pany in New York City during the month 
of May. Electric irons, stoves, radiators, 
plate-warmers, water-cups, coffee-urns, chaf- 
ing-dishes, milk-warmers, foot-warmers, sol- 
dering-irons and curling-irons are a few of 
the articles. Electric cooking-devices pro- 
duce the most satisfactory results. 

No home should be without an electric 
“kitchenette,” which, not including the con- 
necting wiring can now be obtained for 
about £12. 
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We in this country also have every oppor- 


tunity of acquiring these electric “© creature ` 


comforts.” Let us take advantage of them. 
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A JOURNAL OF ELECTRICITY SUPPLY AND’ 
GENERAL ELECTRICAL INFORMATION. 


Price,1d, By Post,2d. Annual Subscription, by post, 2s. 


Popular Electricity can be obtained from the 
Publishers, 
The Electrical Publishing Co., Ltd., 
4, Southampton Row, 
Holborn, W.C. 
It is also procurable at Electricity Works throughout 
the United Kingdom, with which special arrangements for 
distribution are being made. 


All Communications to be addressed to 4, South- 
ampton Row, Holborn, London, W.C 


Original contributions will be considered at all times, 
and if published will be paid for at column rates, MSS. 
should be accompanied by stamped addressed envelope, 
and should bear name and address of author. 
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THE MOST REMARKABLE, most useful, 
and most interesting periodical to-day dealing 
with electrical matters is The ELECTRICAL 
MAGAZINE. Each issue contains from 100 
to 200 pages of valuable matter splendidly 
illustrated. It is a journal which every man 
interested in Electricity and its applications 
Should take. А single copy will be sent by 
the publishers for 9d. in stamps, or it can 
be purchased for 6d. on the bookstalls, or 
ordered through your newsagent. Address: 
4, Southampton Row, London, W.C. 


The OCTOBER NUMBER of 
“ The Electrical Magazine” 
will deal specially with 


THE ENGINEERING AND 
MACHINERY. EXHIBITION, 


To be held at Olympia, Sept.-Oct., 1906. 


Order your Copy NOW. 


Sparklets. 


The perennial joke of the foreign visitor 
with the “Stick No Bills” address is 
knocked out at last. The Azxtocar reports 
that a French motorist driving into London 
recently for the first time pulled up on see- 
ing the London County Council tramway 
notice “ Cars stop here,” and waited until 
some one told him he could go on. 


a Ø 


Mr. T. A. Edison is credited with the apt 
definition that * Genius is partly inspiration, 
but mostly perspiration.” 


2 2 


“A little spark shines in the dark,” and 
the wise business man, remembering this, 
uses an electric sign. It only needs to be a 
little electricity to accomplish much in this 
branch of advertising. 


2 2 


Streamers of ribbon have often been dis- 
played with a fan motor, but a beautiful 
effect has been produced by setting the two 
motors at the opposite lower corners of a 
large window and setting free some fifty 
gaily coloured toy balloons in the window 
face. The balloons followed the air currents 
up and down, sweeping through long fascinat- 
ing curves like huge bubbles, and a large 
crowd was drawn in this way to appreciate 
what the concern had for sale. 


2 2 


Thunder and Lightning /— А scientific con- 
temporary “over the water" reports as follows: 
“ A dozen uncorked bottles containing ink 
and other fluids were thrown down a stair- 
way by lightning without spilling any of their 
contents at the home of William M. Davis 
last night. The bolt entered a window, 
circled a brass bedstead in which Mr. and 
Mrs. Elsworth E. Straun were sleeping, then 
leaped to a shelf on which were the bottles 
and alamp. The bottles were swept out of 
the room a distance of 2oft. to the hall on 
the floor below." 

But that is not all. “The lightning left 
the house by the wire of the electric doorbell, 
ringing the bell as it did so and burning the 
hair of Mr. Straun's dog, which was on the 
verandah." Wonderful! 
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Electric Power in Workshops. 


Proved Advantages of the Electric Drive. 


Saving in Fower.—Although this is usually 
one of the first features to enter into a com- 
parison of rival driving powers, it is a fact 
that as a rule the proportion of power cost 
to the total manufacturing cost is only from 
2 to 3 per cent. in most factories. However, 
from the large amount of figures now avail- 
able, it can safely be said that in a works 
fitted with belt and shaft transmission at 
least as much power is lost in the trans- 
mission as is usefully applied to manufacture. 
As a rule the power efficiency by the old 
shaft and belt methods averages 20 to 25 
per cent. With properly arranged electric 
driving, the power efficiency averages 70 to 
80 per cent. 


Reduced Cost of Butldings.—Buildings may 
be of light construction and smaller, owing 
to absence of heavy shafts and vibration, 
and because the tools and machines of the 
factory can be placed in any position, there 


being no alignment of long shaft or driving 
direction to impose restrictions. 


Best Arrangement of Machinery.—As just 
mentioned, machines can be placed in any 
desired position when electrically driven. 
The quickening of production and increased 
output of the machines are very consider- 
able advantages gained. Moreover, many 
machines of the portable type can be 
brought into profitable use. 


Efficient Lighting and Ventilation.—Ab- 
sence of a profusion of overhead shafts, 
pulleys, and belts, permits of perfect and 
efficient lighting, gives greater head room 
and clear-way for handling goods, and in- 
creases the ventilation and general sanitation 
of the workshops. In some cases the saving 
in cost of lighting alone amounts to even 
more than the saving by economy of power 
with the electric drive. 


Electric Power applied to a Small Workshop. 
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Increased Cleanliness.—In some industries, 
such as textile, printing and biscuit making, 
this item is a most important one. With 
belt transmissions not only is oil dropped 
and thrown about the place by the overhead 
gear, but the atmosphere is constantly 
charged with dust and dirt kept in constant 
circulation by the overhead gear. In every 
case cleanliness is desirable, and an in- 
crease in this means increased economy and 
efficiency of machine and employee. 


Increased Labour Effietency.— The electric 
drive, by giving good ventilation, lighting 
and cleanliness, preserves the health of the 
worker. Statistics prove that this is the 
case; in certain printing works, for instance, 
the sick list was reduced by 20 to 4o per 
cent. following the introduction of electric 
motors. 


freedom from Breakdown.—Not only is 
electrical plant remarkably reliable and free 
from breakdown, but when breakdown does 
occur, the results are comparatively slight, 
in that only a small part or even a single 
machine only of the factory is stopped. 


Easy Speed Variation.—The electric motor 
is essentially a machine for giving a wide 
range of perfectly controlled speeds. These 
variations are effected exactly, rapidly and 
efficiently without the intervention of spur 
gears, cones, belts, or other mechanical 
gears. 


Easy Extension of Works.—Qwing to the 
flexibility of the electric cables as power 
transmitters, the lightness of electric driving 
apparatus, and the ease with which it can be 
installed, extensions can be effected in mini- 
mum time, without interference with the 
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Electrically Driven Spinning Frames. 
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Electrically Driven Spinning Frames. 
Compare this with a belt-driven factory. 


running part of the works and without refer- 
ence to existing shafts either for alignment 
or size. 

Suitability for Separate Buildings.—F¥or 
the reasons just given, no power is so suit- 
able as electricity for works where separate 
or detached buildings are to be supplied. 


c 


The '* Secrephone." 


This is a most useful and ingenious tele- 
phone attachment which is bound to come 
into very wide use. By this device telephonic 
communications can be carried on with the 
strictest privacy, messages conveyed in an 
undertone, or even whispered into the 
* Secrephone,” being distinctly heard, in the 
natural voice, by the person spoken to. At 
the same time it is impossible for anyone in 
the same office or room as the speaker to 
overhear the conversation. Besides this, a 
bad or indistinct line is made clear and loud 
under the most adverse circumstances, and 
on trunk lines and-long-distance telephones 
it will be found invaluable, as the volume of 
sound is increased three-fold. The “ Secre- 
phone” is a small scientific instrument which 
can be applied or attached by anyone, ina 
few seconds, to the transmitter or mouthpiece 
of every kind of telephone. It is зуп. high, 
weighs under 40z., and cannot be thrown out 
of adjustment. ‘This little wonder gives one 
practically all the advantages of the stuffy, 
dingy, private telephone box, without its 
disadvantages, and moreover can be carried 
in the waistcoat pocket for use with any 


telephone. 
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Electric Motor-boats. 


Me T. A. Epison, whom everyone knows 

as the indefatigable electrical inven- 
or, has been engaged tor a long time past in 
perfecting a new storage battery. Unfor- 
tunately this battery requires to have cobalt 
for its construction, and this is a compara- 
tively rare metal. Recently extensive 
deposits of cobalt have been discovered, and 
so we may confidently expect to see tbe 
Edison battery on the market before long. 

The great advantages which such a light 
accumulator wil have over the present-day 
type with its heavy lead plates are obvious. 
Particularly will these be felt in the case of 
self-propelling vehicles for land, marine, and 
aerial traction. The new storage battery 
is expected to be of the greatest value, for 
instance, on small pleasure craft where space 
is at а premium, and the manufacturers of 
motor-boats are as deeply interested as any- 
one in the reported discovery of cobalt 
deposits. 

The motor-boat appliances that will be 
most benefited by this new discovery are the 
hydroplane and the motorgodille. Both are 
new inventions. The hydroplane consists 
of a series of thin plates fixed to the boat 
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below the water line and tilted at such an 
angle that when the boat is set in motion 
the hydroplanes lift it out of the water in the 
same manner that a kite or aeroplane is 
lifted. This makes the boat skim over the 
surface of the water rather than plough 
through, and by lessening the water friction, 
increases the speed. 

A small boat, weighing with two men 
550lb., was lifted clear from the water while 
going at the moderate speed of fifteen miles 
an hour. Larger boats have been lifted from 
the water at higher speed, and the dis- 
coverers of this principle claim boats can 
make from forty-five to fifty miles an hour 
when equipped with it. ‘They believe that 
with a battery of small compass and great 
power records so far never attempted can be 
made. 

The motorgodille is an invention recently 
brought outin France. Like the hydroplane, 
it requires a light and powerful battery for 
the best results. It consists of a screw pro- 
peller fixed upon a shaft and fastened to a 
socket in the stern of the boat. The power 
of the storage batteries 15 conveyed to the pro- 
peller shaft through a small portable motor. 

Like a sculling-oar it can be used to 
either steer or propel the craft to which 1t 
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Ploughing. 
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is attached. "The principle of sculling with 
a single oar thrust through a row-lock in 
the stern of a boat is, in fact, responsible 
for the invention of the motorgodille. It 
can be fastened to or removed from any 
row-boat in a few minutes and requires no 
alterations in the boat to which itis fastened. 
With a motorgodille an ordinary skiff can 
be converted into a motor-boat in a few 
minutes. The inventors believe that, with 
powerful batteries of small size and great 
power, such an improvised motor-boat can 
beat most of the swift racers equipped with 
ordinary engines. 
a 


The $ s. d. of an Electric 
Motor-car. 


Here are some actual results of operating 
costs of an electric van as used by a London 
firm of caterers. ‘The van is of five-horse- 
power rating, it is fitted with solid tyres, and 
the daily runs average between thirty and 
forty miles. In about twelve months it has 
experienced only three enforced stoppages, 
due entirely to a run-down battery, one 
charge of which takes the van through a 
day's work. It iscapable of doing more than 


Electricity for the Farmer: In the Dairy. 
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twice the amount of work of two one-horse 
vans, and is cheaper to work. The actual 
cost of current is a penny a mile, the 
total running cost for a year being 475, 
exclusive of drivers wages. The cost of 
the vehicle, including running and driving 
expenses, may be provided for by an annual 
charge of £250; in other words, the vehicle 
and the inclusive expenses of operating it, 
would be £1250 in five years, which 
compares favourably with the cost over the 
same period of two horses and two vans. 

The above figures are exceptionally inter- 
esting, showing clearly the economy of 
electric power for road vehicles engaged day 
by day under the adverse conditions of a 
tradesman’s business. ‘Too many people are 
inclined to think that the ubiquitous petrol 
car is the only really commercial one; it 
can only be because of money considerations, 
because after all there can be no doubt as to 
which of the two powers makes the more 
agreeable vehicle—whether for rider or 
passer-by. 


< 
What is the difference between a petrol 
'bus and an electric brougham ? 
(Steady—mind your adjectives.) 
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An Electric House. 


Mr. Н. W. Hillman, in Good House- 
keeping, describes the electric appliances 
he has provided for his home ‘The maid 
in the morning as she rises turns on 
a switch in her room which puts into 
operation the electrical porridge cooker in 
the kitchen, which is also a combination 
water boiler. By the time the servant is 
ready to go to the kitchen the water for the 
coffee is boiling. It is placed in the electric 
coffee percolator. In seven or eight minutes 
the coffee is ready for the table. The 
switch for the frying pan is turned on, one 
minute is sufficient; then the bacon and 
eggs are started frying. 

The breakfast over, ironing is started, 
and it occupies but a short time with the 
electric flatiron, which keeps a constant, even 
heat. 

Dinner is prepared with a large four-quart 
electric kettle together with a potato steamer 
and other utensils, which give the electric 
outfit the appearance of a full-fledged cook- 
ing equipment commonly used with coal 
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and gas ranges. An electric oven is pro- 
vided which has proved to be very good in 
the preparing of large roasts, the tempera- 
ture of the oven being easily regulated. 

In winter, electric heaters aid the fur- 
nace, or in the fall and spring, when the 
furnace is not in commission, the heaters 
furnish sufficient heat in the cool morn- 
ings. The electric dining-room table is a 
small table fitted with electric wiring re- 
ceptacles and switches operating coffee 
percolators, chafing dishes, or water boilers 
for serving tea. 

Among other electrical devices is the 
motor-driven sewing machine, an electric 
shaving mug, and a small electric flatiron for 
use when travelling, 

Mr. Hillman says that he used coal for 
about ten years and a gas stove for six, 
With coal and with gas his monthly bills 
averaged about 25s. in a family of five, The 
monthly cost of current for the same 
character of work averaged to 27s. for 
twenty-four consecutive months. This is 
figured on the basis of 74d. per unit for 
lighting, and 24d. per unit for power. 
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Up-to-date Electric Fans. 


Ww there can be no doubt that the 
electric fan is an ideal little machine 
for the hot summer months it is essentially 
the most perfect of present-day ventilating 
machines. The summer is still with us; 
even in this month of mild and autumnal 
reputation, an overpowering heat exceeding 
far the best efforts of many previous mid- 
summers is causing one and all to seek and 
long for coolness, shade, and breeze. ‘The 
sales of electric fans have been very 
large of late, and with the continuance 
of the exceptionally hot season, the 
sales are maintained. The electric fan 
as a summer cooler is permanent, lasting 


“ Freezor" Wall Fan. 


year after year, and retaining all its faculties 
and good appearance for very many seasons 
—it is thus never the wrong time of the year 
to buy one. Moreover, there are times and 
places where, even in the depth of winter, 
the ventilating and cooling effects of the 
silent-running, unobtrusive, electric fans are 
desirable and highly appreciated—such as, 
for instance, in ball-rooms and concert halls, 
and, of course, in workshops, and the many 
dingy enclosed work-rooms where so many, 
even in these enlightened times, are com- 
pelled for sheer existence to spend the major 
portion of their time. Thus rich and poor 
alike demand and have real need of this 
electric blessing for all seasons, 

Our illustrations on this page show one or 
two of the more recent types. The “ Freezor” 
fans are made by The General Electric Com- 


“ Freezor"' Ceiling Fan. 


pany, Ltd., who supply all sizes, shapes, and 
types, to meet every condition, and of vary- 


ing materials and finish to ornament the 
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most sumptuous apartments, or to blend 
with the fitments of the quietest style of 
room or shop. 

The ‘Electric Breezes” fan should be 
particularly noted as being intended for use 
where no public electric mains are laid on, 
or where no external source of electric power 
is available. There are very many who are 
longing for the benefits of electric fans, but 
who believe the absence of electric current in 
their homes or little township is an insur- 
mountable obstacle to the realising of their 
hopes. The advent of this little machine will 
indeed gladden these disappointed people. 
They should apply at once to Mr. Stuart A. 
Curzon (Dept. F), 445, Strand, London, 
W.C., who makes a speciality of this line. 
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A Lady Electro-Medical 
Specialist. 


Society has adopted electricity as the 
“cure-all” for domestic troubles. That it is 
a great panacea for this class of woe was 
demonstrated by the electrical tea given 
recently by Dr. Frances W. Monell at her 


home in New York. Eight hundred were 
invited to partake of a variety of viands, 
most of which were prepared by means of 
electric heat. 

The reception rooms and halls were 
lavishly decorated with miniature incan- 
descent lights, and the asparagus fern 
appeared in profusion everywhere. In the 
dining-room was the centre of attraction, for 
it was there that the chocolate and coffee 
were heated by electricity. The ladies 
clustered around the dainty table with its 
glass top, on which were set the coffee 
percolators and chocolate pots. 

Dr. Frances W. Monell and her husband, 
Dr. S. H. Monell, are specialists in the 
science of electro-therapeutics. Four rooms 
in their spacious apartments are given up to 
the electro-medical apparatus. ‘There is a 
high-frequency room for X-ray work, adjoin- 
ing a room where one can take a 25-ampere 
heat bath, a cure for many diseases. Across 
the hall from these rooms are the large static 
machines, for the Monells were pioneers in 
this class of work. Next to the static room 
is the bath-room, containing a glass tub 
perfectly insulated from chance of ground 
circuits, where the finest kind of an electrical 
bath can be taken in charged waters. 


Electrically Driven Oil-cake Breaker. 
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most useful, and most interesting periodical to-day dealing with 
Electrical matters is The ELECTRICAL MAGAZINE. {It is 
published monthly and each issue contains from 100 to 200 pages 
of valuable matter splendidly illustrated. It 15 a complete record 
of everything that is transpiring in the Electrical world, and the 
subject matter is treated both in a popular and scientific form. It 
is a journal, which every man interested in Electricity and its 
applications should take. 4It will not only be a source of pleasure 
to you, but will materially help you in your business. Apart from 
its distinctively original articles, it epitomises and presents the chief 
contents of every Electrical paper published, and gives in a readily 
assimilated form illustrated descriptions of the latest practice and 
best productions of the Engineer and Manufacturer of every 
country. ФІЇ is a journal for the producer, the student, the artisan, 
the merchant, and the man who in any walk of life desires to follow 
the advance. of Electricity and its uses to him in his trade or 
profession, or in his home. @A single copy will be sent by the 
publishers for od. in stamps, or it can be purchased for 6d. on the 
bookstalls, or ordered through your newsagent. 
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and special numbers, all on high-class super-calendered paper. 

Handsome binding cases, gilt lettered, to take the two half-yearly volumes. 

Comprehensive index to each volume. 

Every issue as published of the new journal, POPULAR ELECTRICITY. 


Subscribers also have access to the Intelligence Department of the Electrical Publishing Co., Ltd., a 
valuable centre of Electrical information. 


SUBSCRIPTION ORDER FORM. 
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A Unique Electrical Library 


Can be obtained at a nominal price if you secure the four volumes illustrated: 
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bound in durable art blue cloth, gold 
blocked, each possessing a comprehensive 
index ; the whole set for 17/6. In these 
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of interesting articles, splendidly illustrated 
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them have been contributed by leaders 
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permanent value. 
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We get there direct. 


Our methods 
— , 
and Our introductions 
— 

will take you by the shortest path to your Customers. 
The great Electricity Supply Authorities in Great Britain are circulating in their 
districts Manufacturers Announcements from THE ELECTRICAL MAGAZINE, conse- 
quently you secure dual publicity, and are brought right up against prospective and 


actual users of electricity-consuming devices of all classes. 


The Engineering and Machinery Exhibition SOUVENIR NUMBER 
(October) will give you immense publicity. Try it. You need 
go no further. 


You are bound to feel the benefit! 


Offices of the ELECTRICAL MAGAZINE, 4, Southampton Row, London, W.C. 


ELECTRICAL PUBLISHING Co., Ltp., 4, Southampton Row, Holborn, London, W.C. 
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ARC AINE LOWERING GEAR. 


J. Simplicity of opera- 
tion. 
2. Positive Stop Action, 


3. Perfect Sliding Spring 
Contact. 


4. Impossibility of 
Breaking or loose 
Contacts through 
swinging, 


WINCHES 
FOR ALL 
PURPOSES. 


SPECIAL CABLE 
PROTECTOR. 


f 


View showing an installation of appliance in operation, The lamp is stopped at a convenient height for trimming. 


NORTH-WESTERN ELECTRICAL APPLIANCE CO., 


Railway Appliances Works, CATHCART, GLASGOW. 
PNAS 
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NEWCASTLE-on-1 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE, e 


Hosted by Мз) INC 


SPECIAL POINTS: 


} 
i 


OM a rr rr Ner Pr PPP oe 


ма 
M 


AAA PAL pP pP p PP pP OIG E NENG PP PP pP pP pP t PP p PT PP PP pr PAPA М GPA pat 


Peur ur err Pr PP P Ned PP PP 


18 


Wm. McGEOGH & Co. Lro. 


Manufacturing Electrical Engineers, 


23, WEST CAMPBELL STREET, GLASGOW, 


MAKERS OF 


Electric Light 
Fittings 
of every description, 
SWITCHES, FUSES AND 
OTHER ELECTRICAL ACCESSORIES 
HOUSE, SHIP, MILL AND MINE 


INSTALLATIONS. 


Works: Warwick Works, Birmingham, 
London Address: 11, Charing Cross Road, W.C. 
Telegrams: “ McGEOCH," GLASGOW. BIRMINGHAM, LONDON. No. P 7395. 


METERS, 


SWITCHGEAR, 


Instruments, Transformers, ёс. 


Catalogues & Price Lists Free on Application. 
Y 


SEND US YOUR ENQUIRIES. 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 


| ELECTROMOTORS, LIMITED, 


OPENSHAW. 


Telegrams: MAGNET, MANCHESTER. Telephone : 4442. 


2-TON ELECTRIC WINCH. 


STANDARD MOTORS, 
VARIABLE SPEED MOTORS, 
| WORM & SPURGEAR SETS, 


CRANE, LIFT & HOIST 
MOTORS. 


LONDON OFFICE: 


95, Queen Victoria Street, E.C. 


Telegtams: ORDERS, LONDON. Telephone: 8078, BANK. 
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OTORS 


D'YNAMOS & М 


DIRECT, SINGLE-PHASE 
AND POLYPHASE CURRENT. 


2% то [OOO su». 


б to ] Speed Variation (кет py 


ial Cases 


0 — 


Shunt Regulation only 


| PHOENIX DYNAMO MFG. CO. 


LTD., 
Thornbury Works, BRADFORD. 


London Office: 17, VICTORIA STREET, WESTMINSTER, S.W. 


~ 
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Brushes being 


fixed in 
NEUTRAL Position of 
POSITION Brushes with 
—— Sparkless 
Motors o Commutation 
equally well in 
EITHER even with 
Direction of | HEAVY 
Rotation. | | Overloads. | 
J s eee ЖШ 
Telephone No. . з Telegrams: 
5365 Central, London. Patent INTERPOLE Type. "INTERPOLE, London." 


MORRIS HAWKINS ELECTRICAL Cs ange 


pom e FG. б0., 


RHODES 


Telegraphic Address— 
““RHODIQUE,” all Offices, 


Bead Office and Works : 
BRADFORD. 


BRANCHES: 


London. Birmingham, 
Manchester. Bristol. 
Newcastle. Glasgow. 


Direct and Alternating 
Current 
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The subject of ''Light" is one to which very careful con- .| 
sideration should be given. 

Ооп buy unknown lamps merely because they appear to be 
cheap. 

It's bad policy and you will only regret it afterwards. 


So-called **cheap" lamps are dearer in the end, as they consume 


far more curent than a good-class article, and even although 
they may give a fair light at first, IT WON'T LAST. 


"ROBERTSON" LAMPS 


LAST LONGEST and GIVE A BRILLIANT 
LIGHT FROM BEGINNING TO END. 


IMMEDIATE DELIVERIES. 


The General Electric Co., Ltd., * 


RECS TRADEMARK Head Office: 71, Queen Victoria St., London, E.C. 


BRITISH MADE—GUARANTEE?D. 


The Universal Adjustment makes them equally 


suitable for use оп Wall, Desk, or Ceiling. 


PRICE &2 I4. O. Subject. 


Write for New Catalogue JM 5. 


he 


ELECTRIC & ORDNANGE ACCESSORIES Co., Ld., 
Stellite Works, BIRMINGHAM. 
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NEWTON BROS., Derby. 


== - 


for all purposes. 


Telegrams : Dynamo, Derby. Telephone : 413. 


р LONDON OFFICE: 

39, VICTORIA STREET, WESTMINSTER, S.W, 
Telegrams: Accusative, London. 
Telephone; 5097 Westminster. 


Centrifugal pump coupled to motor. 


REDUCING VALVES. 


Type III. 
Reducing Steam 
from 1401b. 


© IF YOU ARE NOT TAKING 
The Electrical Magazine 


regularly, you are losing much valuable 
information. 


It gives, in a concrete yet comprehensive 
form, for sixpence a month, a record of the 
World’s Electric Progress! Obtainable at Rail- 
way  Bookstalls and Newsagents. Annual 
Subscription 10/6 (abroad 12/6), post free, 
including all special issues and binding cases. 


Head Offices: 4, Southampton Row, London, W.C. 


Telegrams: ie AS S STEAM 


‘Boss,’ Leicester. SEPARATORS, 
eine’ СМ STOP VALVES, 
GATE VALVES, 

STEAM TRAPS. 


THE 
HIGH-SPEED 
BRAIDING 
MACHINE 
CO., Ltd. 


Works ; 
Dame Agnes Street, 


ы mE NOTTINGHAM. 
xt r ; E | mns Rs , - "T Ё 
TS e: SSPEED BRAIDING MAX’ ж c > M > 


Telephone: 2012. 
Telegrams: ''CRUSOB.' 
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Telephone : і Telephone : 
** Thom, Patrícroft."' 69, Eccles. 


BORE HOLES FOR MINERALS, 
ARTESIAN BRINE, AND OIL WELLS. 


| 


ll 


x 


[ү 


CONTRACTOR. 


Manufacturer of all Systems of 
EARTH BORING PLANTS. 
STEAM ENGINES & WINCHES. 
BORE HOLE & DEEP WELL PUMPS. 
BOILER FEED DONKEY PUMPS, ёс. 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 


N.6.S. Insulation Testing Set 
(THE '*OHMER",. 


LATEST. LIGHTEST. BEST. 


500 Volts 20 Megohms  ... £18 List. 
(Weight less than 14 lbs.) 


34, Queen St., LONDON, E.C. 


NALDER BROS. & 
THOMPSON, sur. 
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For Sale, Hire, or Purchase Hire 


GOOD SECOND-HAND AND NEW 
(Thoroughly overhauled, and in first-class order) 


DYNAMOS (Second-hand). 


One No. т Shunt Wound “ Castle " Dynamo, 200 amps., 
100 volts, 800 revs. 

Shunt Wound Inverted type Dynamo, 150 amps., 205 
volts, 750 revs. 

Shunt Wound Dynamo, 25 amps., 150 volts, 1,250 revs. 

Brush Dynamo, 110 volts, Во amps., 750 revs. 


MOTORS. 


2 H.P. Shunt Wound Continuous Current Electric 
Motor, 230 volts (Second-hand). 

New Union Shunt Wound Motor, 230 volts, 3] B.H.P. 
I,550 revs. 

Four Second-hand  semi-enclosed protected type, 
5 B.H.P., тоо to 110 volts, multipolar, 1,420 revs. 


ENGINES (Second-hand). 


Four Westinghouse Type High-speed Automatic Engines, 
double cyl., 44in. by 4in. stroke. 

Willans Patent Central Valve Engine, hp. cyl.-7in. dia. 
lp. cyl. roin. dia. 

* Windsor " quick speed 8in. by 8in. vertical Engine. 

Inverted cyls. High speed Triple Expansion reversing 
Engines, hp. cyls. 74in. dia., two lps., each 12in, dia. 
by 8in. stroke. 

Various New Gravity and Testinz Instruments, 

Voltmeters and Ammeters. 


LOCOTYPE BOILERS (Second-hand). 


15 Locomotive Type Boilers, ranging from 8 hp. to 
roo hp. (the latter specially suitable for Electric 
Work), and from 50 to 150 lbs. working pressures. 


Note the only addresses ; 


CHARLES D. PHILLIPS, 


EMLYN ENGINEERING WORKS, 
| NEWPORT, МОМ., & GLOUCESTER. 
Established 38 years. 


J. HALDEN & Со. S continuous 


- ELECTRIC 
PHOTO 
COPYING 
MACHINE. 


Copies 2 Tracings 
100 Yards in 
Length. 


ILLUSTRATED LIST 


Post Free on Request. 


J. HALDEN & C0., 
8, Albert Square, 
MANCHESTER. 
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| BUSINESS FAILURES 


are often occasioned by the fact that the man at the 
head of affairs has not the means of knowing exactly 
the cost of his product, or he may not know exactly 
how much it costs to sell his goods. 


It frequently happens that a few profitable 
departments are supporting one or more unprofitable 
ones A knowledge of the conditions obtaining in 
cach department and a comparison of results would 
disclo:e the parasites, and permit of such reforms 
as would improve the conditions or allow for the 
elimination of that department from the organization. 


ROCKWELL-WABASH BUSINESS SYSTEMS 
will tell you the cost of your product, just what it 
costs to sell your goods, what it costs to maintain 
each department, how much each department contributes 
to the support of itself and the general organization, 

| and if you will fill in the Coupon below showing which . 

| subjects you are interested in, and forward same to us, 
we shall be pleased to give you the benefit of our 
services. | 


Messrs. ROCKWELL-WABASH CO., LTD., 
69, Milton Street, London, E.C. ; 164, Buchanan Street, Glasgow ; 50, Deansgate Arcade, Manchester. 


Please have your representative call and discuss with us the subjects indicated below, numbered. .................e ee eee , or 
send us your Information Forms relating to same without expense or other obligation to us. 


Name 
Address | 
Business ; ———— € 
E.4. 
t FACTORY COSTS 8. ADVERTISING RECORDS FOR 15. SHAREHOLDERS’ R 
^ STORES LEDGERS PUBLISHERS I PILING CATAL OGHES S ER 
4. PERPETUAL CARD LEDGERS 9. STAFF REGISTER 17. FILING CORRESPONDENCE 
4 QUOTATIONS—GIVEN ro CUSTOMERS’ LISTS | 18. FILING INVOICES 
$ QUOTATIONS RECEIVED п. ADDRESSING LISTS 19. PATTERN RECORDS 
` ADVERTISING RECORDS FOR 12. FOLLOW-UP-SYSTEMS— 20. DRAWING RECORDS 
ADVERTISERS SALES 2t, ORDER SYSTEMS | 
7. ADVERTISING RECORDS FOR 13. FOLLOW-UP-SYSTEMS— 22. DOCTORS, DENTISTS, AND 
AGENTS OVERDUE ACCOUNTS OCULISTS 
14. CREDIT RATINGS 23. MEMBERSHIP RECORDS 


In dealing with Advertisers please mention T he ELECTRICAL MAGAZINE. 


PRIME Cost Books 
& 
STOCK RECORD BOOKS?) 


WHY, YES; OF COURSE-YOU USE BOTH, 
BUT UNLESS THEY ARE RUN ON THE 


LOCKED 


Dane’ Loose 
LEDGER 


SYSTEM, YOU ARE NOT ON THE 
RIGHT TRACK. IF YOU WILL SEND 
US A POST-CARD WE CAN, WE 
THINK, CONVINCE YOU OUR CLAIMS 
ARE BASED ON SOLID FACTS. 


Tue TRADING & MANUFACTURING Co, Lr», 
24 & 25, FLEET STREET, LONDON, E.C. 
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Photo-Engravers by Appointment to . . 
The ELECTRICAL MAGAZINE, and to all the leading illustrated periodicals. 
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THE LONDON & COUNTY 
-PRINTING WORKS, 


BAZAAR BUILDINGS, 
= Drury Lane, LONDON, W.C. 


Printers of 
The Electrical Magazine 


— — MAKE A SPECIALITY OF —— 
PRINTING AT REASONABLE PRICES, 


| Engineering and other | 
T Scientific Catalogues 


IN THE MOST ARTISTIC 
AND MODERN TYPE, 
BY THE FINEST 
ELECTRICALLY - DRIVEN 
FINE ART MACHINES. 


| " Estimates Free. 


Telegrams: Bazaar, London. | Telephone: 3466 Gerrard. | 
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'" The Recognised Authority on Wiring and Construction.” 


THE 1906 EDITION 


Standard Wiring 


FOR ELECTRIC LIGHT AND POWER 
ADOPTED 


By the Fire Underwriters of the United States. 


By Cornell University, Sanford University, and other Technical 
Colleges and Schools. 


By over 109,500 Electrical Engineers, Central Station Managers 


and Wiremen. 


BECAUSE 


It is the only book on Wiring and Construction kept strictly up-to-date, 
It contains alf the necessary Tables, Rules, Formulas and illustrations, 


It settles disputes, and if referred to before wiring will prevent disputes, 
Flexible Leather Cover (pocket size) 4/6. 
Sent post-paid on receipt of price by 


The ELECTRICAL PUBLISHING CO., Lta., 
4, Southampton Row, London, W.C. 


"THE WORLD'S WORK 


AND PLAY 
1 |- Edited by HENRY NORMAN, M.P. 1 |- 


SEPTEMBER 1906 


SOME OF THE CONTENTS. 


Q THE FLAGSHIP: THE BRAIN OF THE FLEET 


The Hard Work of a Modern Admiral—His Ship and Its Daily Routine—Admiral | 
Wilson and the Lost “ Montagu'—The Opposing Admirals in the Recent | ARNOLD WHITE 


Manceuvres—Lessons on the Manoeuvres bearing on our Supremacy at Sea. 
Illustrated from special photographs. 


Ч PLEASURE FARMING 7 
The Prospects of Pleasure and Profit on the Land for а Man with Capital —Cou 
he Farm with a Bailiff and not Lose Money?—The Opinion of a number of Amateur > Yi HOME COUNTIES 5 
Farmers—The Real Difficulties in the way of the Novice—Interesting Personal 
Experiences. | 
Ч TRAINING THE BRITISH CHEMIST 


England coming into line with her Competitors—Mr. Remington's Work at | 
Aynsome—How the Students аге Educated—No Dry-as-Dust Methods—The | AMBROSE TALBOT 
bearing of this Training upon the Industry. Illustrated. 


q A GIGANTIC CLAYFIELD | 
The Fine Art of Brickmaking—Miles of Brickfields at Peterborough—Eight 4 FRANK BURT 
Hundred Million Bricks a Year— Progress of a Colossal Industry—Its Effect upon | 
the Prosperity of Peterborough. Illustrated, 


Q THE MAKING OF CORKS | 
From Forest to Table—Cork-Cutting—A Visit to a Factory near Gibraltar— \ 
Preparing the Corkwood for Export—Finishing it off—A Fake—Back to England— | EVELYN STUART 
Soot for Nigger Minstrels. Illustrated. 


ONE SHILLING NET EVERYWHERE. 


LONDON: WM. HEINEMANN, 21, Bedford Street, W.C. 
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ELECTRIC === 
BREEZES = 


In Town and Country! 


Cheapest Fan in the Market. 


Best British Manufacture. 


Healthful ! 
Invigorating ! 
ЖМК ан · 1! 


You can keep 
— busy 


on the hottest days 
with this Fan. 


NO SUPPLY MAINS REQUIRED. Note the price, £2:2:0 
RUNS OFF A SIMPLE BATTERY. ——————- 
SELF CONTAINED. NOTHING TO GET OUT 
NEEDS NO ATTENTION. OF ORDER. 


An Indispensable Article in the summer months for Home, Shop, 
and Warehouse, 


Address: 


STUART A. CURZON wert. р, 445, Strand. London, W.C. 
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ENGINEERING „о MACHINERY 
— EXHIBITION, —— 


OLYMPIA, London, 1906. 


IMPORTANT TO EXHIBITORS. 


un 


A. Ее é CO. 


— — COMPLETE ——— 
EXHIBITION FITTERS. 


SPECIALISTS IN ORIGINAL DESIGNS. 


EVERYTHING SUPPLIED ON HIRE OR SALE, FROM THE 
SMALLEST DETAIL TO A COMPLETE STAND, 
FURNISHED AND FITTED WITH 
ELECTRIC LIGHT, @c. 


L.C.C. REGULATIONS PROPERLY CARRIED OUT. 


OFFICES: 
Upper Street, Islington, London, N. 


Warehouses: CHURCH STREET, ISLINGTON. | 
Telephone: 10855 CENTRAL. 
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PRESIDENT: 


Sirk М" Н. WHITE.KCB 


SeD. LLD FRS- 
———9 ө $————————— 
| ORGANISING MANAGERS: 
G:D: SMITH i F:-W-BRIDGES: 
Ё Exhibition, Earls Court. 1904, 


ORGANISERS 


о 
The Ga 


The Electrical Exhibition Olympia, 1905; 
The Printing Exhibition, Agricultural Hall, 1904, 1906. ete. cte 
OFFICES-119-125 FINSBURY PAVEMENT. 
LONDON -E:C: 


Telephone №9721 London Wall. 
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Supplement VITI. 


THE 


PEARN 


| 
| 
| 
| 
| 
| 


Electrical Sinking Pump, can be worked 
horizontally after sinking is finished. 


FRANK PEARN & CO., LTD., 
MANCHESTER, S.E. 


It will 
pay you 
to visit 


STANDS Nos. 45 and 53 


OLYMPIA 


(The Engineering and 
Machinery Exhibition), 


SEPT. 15th to OCT. 17th. 


The 


Electrical 
Magazine 


is the most progressive 


| and informing Journal | 


| for everyone interested 
in the Engineering and 
Allied Industries, and if 
you desire to increase 
your business at home 
and abroad do not fail 


to call. 


| 
| 


a ааннарын 
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— [TRAINING ELECTRICAL ENGINEERS. 


CENE Che Electrical Standardizing, Testing & Training Fnstitution, 
Bee FARADAY HOUSE, 
favo | 62-70, SOUTHAMPTON ROW, LONDON, W.C. 
re eae $ Eatablished 1589. Removed to New and Specially Desigacd Premises 1905. 
a ... Айотаз а thorough Theoretical-and Practical Training, and qualifies the sons of gentlemen for appoinsneats in 
rU. Electrical Engineering. 1t is assOciated with more than seventy engine builders, electrical manufacturers, power 
ER, supply stations, and railways, in order to give its students practical experience. 
"а Telephone №.: 5048 Gerrard, Telegraphic Address: ** Standardizing, London." 
» 4 A prospectus will be sent on application to the Secretary, Faraday House, Southampton Row, London, W.C, 
baai 
pA. 
А. 
"Ma 
JAMES HENDRY. 
3 BRIDGETON, GLASGOW. 
P Ch London Address: 7, BISHOPSGATE STREET WITHOUT, E.C. 
^ ROSS' PATENT 
605: SPEED REDUCING GEAR. 
SPEOIALLY ADAPTED FOR COUPLING TO 
" ELECTRIC MOTORS—FOR ALL PURPOSES. 
m a HUNDREDS IN USE. 
L EX. POSITIVE IN ACTION. ANY RATIO OF REDUCTION. 
^e R.G. ROSS & SON, ENGINEERS, 
СА Greenhead Engine Works, GLASGOW, 
sy SOLE MAKERS OF RiGBY'S PATENT STEAM 
Ж», HAMMERS 
Kon | 
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AN 
IMPORTANT 
IMPROVEMENT. 


INDIS- 
/ PENSABLE 
TO GOOD 
AND 
EFFICIENT — 
E WIRING. Si d 


APPROVED 
BY THE 
LEADING 
^ CONSU LTING 
/ — ENGINEERS. 


WRITE FOR LEAFLET Mo. 162. 


MOUNTING BOXES. | 


А PROVISIINALLY PROTECTED. 


a eae eee we Ss Ses — ÀÀ A M 5 ee te oe 
s PT "T | R " | 
ч Гре most efficient method of mounting and fixing 
ч, cT s um 9d Же; 3 Ё з ў i 
` Swttcnes, Ceiling.roses, Wall-sockets. & Cut-outs, С. 
% 


x Hovanbaqes 
" WIRES TOTALLY ENCLOSED IN METAL FROM BECINNIMC TO END. 
М, NO PLASTERER REQUIRED TO FINISH OFF WALLS, 
x WIREMAN CANNOT PUT FIRING SCREWS THROUGH WIRES, 
mnm PERFECT INSULATION FOR SWITCHES, &C. 
е ШШ the most artistic 
ME КЫ form of mounting. 


| To be obtained only rom 


SIMPLEX CONDUITS, 


LTD., 


Garrison Lane, 


BIRMINGHAM. 


‚ 20, BUCKLERSBURY, 
LONDON, E 6. 


Mif A MESES a udo RTM OP CE x rh v SEN A ERES NT BU ORO M a CS FURIA: RA АЁ LN СА RS UD RR ААО PEIN Л ve ORT e 
“Л 


— 


мга бр with d dweriueya please mention The ELECTRICAL MAGAZINE 


—"—————————————mm——R— tener ШЫН чш er tee a ngs аво анна ЕБЕ ert RENE URN 


FROM г тр FOR TH Poem YON FAE CLFCTAICAL FPUELIRAHING CR., LTO., ШҮ, UPCOTT бш, AT THE LONDON & COUNTY 
MM eis. War. my, RAZAAR BUILDINGS., DRURY LANE, W.C. ANO FYURLISHM ECO BY THE SAID FPROPRICTGAS AT 
д, RT CUT M АЙ ТЕ For BOW, HOLMAN, LONDON, w x. 


* 9 * a. 8 à * 
„без з а куу КТУУ АДЫ ЖИР: 
tO eo tes oat oe ohara? » „д д не 
е 


F 
р ry X ГЕГУ 
Stat tree be ERP 
ќо каны 
eat t,t 
* ГАГЫ 
atna b 
a.’ 


^. t. 

T.» 
+s o. 
ES 


$ 


*y 
* 


ote ъъ 
«m 
< 
LAS NR A 


as 
. 


LI 
. # Ш 
"PSAL ААД 
° ate 
ae 


EXTA! 
E 
Proga 
EI 
Briel oy 
LA 
wo 


D 


ewes, 
a 4 
„+ 


gte, 


OF 
i 
d 


еә э эү 
ett, e" are 
244 


‚С. 


LTD., 


ionize 
Issue 


t 


 FEJLDEN 
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U.S.A. and Canada 20 cents (post free). October 29, 
branch of the Electr 
Number 8 of 
POPULAR ELECTRICITY 
and 


for easy reference. 
E ELECTRICAL PUBLISHING CO., 


SouTHAMPTON Row, 


TH 
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Presented with th 
SPECIAL 


. 
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AN INTERNATIONAL RECORD. 


Е: 
(34th Issue.) 


Vol. 6. 
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‚Тһе LARGEST STEAMER ever built in Great 
Britain 


The LARGEST Colliery Winding Engines in the 
Dnited Kingdom 


The LARGEST Rolling Mill Engines in the World 
The MOST EQONOMICAL Steam Engine in the 


World | 
ARE FITTED WITH THE UNITED STATES METALLIC PACKING. 


The United States Metallic Packing Co., 


Limited, 
Soho Works, BRADFORD. 


Telegrams ‘ Metallic, Bradford." Telephone: No, 604. 


“For want of a Serew " 


reputation was lost. | | 
SCREWS 


which will not be 


"Found Wanting" 


are those made by 


The Automatic 


Standard Screw Co., ED 
Terminals, B.A., & 


Church Street, Whitworth Machine 
Halifax, England. Screws, с. 
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THE BOOK WAR I—You can obtain your Technical and Commercial 
Books from the Electrical Publishing Co., Ltd., without trouble or 


difficulty! .$ee Important Notice on this page. 


The Electrical Magazine. 


An International Record of Electric Progress. 
THEO. FEILDEN, Editor-in-Chief. 


Head Offices: 4, SOUTHAMPTON ROW, HOLBORN, London, W.C. 
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Accumulators. 
Pritchetts and Gold, Ltd., 20, Victoria Street, London, S.W. 
Arc Lamps. j 
a паре Ltd., St. Paul's Crescent, Camden Town, London, 
Crompton and Co., Ltd., Salisbury House, London, E.C. 
Electric & Ordnance Accessories Co., Ltd.,*Stellite Works, 
Birmingham. 
Jonnen and Phillips, Ltd., Victoria Works, Charlton S.O., 
ent, 
Po Electric Co., Ltd., 151, Queen Victoria Street, London, 


Arc Lamp Lowering Gear. 
North Western Electrical Appliance Co., Railway Appliances 
Works, Cathcart, Glasgow. 


Artesian Wells. 
John G. Thom, Patricroft, Manchester. 
Bearings. 
Hyatt Roller Bearing Co., 47, Victoria Street, London, S.W. 
Belting. ' 
James Hendry, Bridgeton, Glasgow. 
Boiler Accessories. 
Alex, Turnbull and Co., Ltd., Bishopbriggs, Glasgow. 
Winn, Charles, & Co., St. Thomas Works, Birmingham. 
Boilers. 
Babcock and Wilcox, Ltd., Oriel House, Farringdon Street, 
London, Е.С, 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
Richard Hornsby and Sons, Ltd., Grantham. 
Braiding Machines. 
High Speed Braiding Machine Co., Ltd., Dame Agnes Street, 
ottingham. 
Selig, Sonnenthal and Co., 85, Queen Victoria Street, and 
Lambeth Hill, London, E.C. 
Cables. 
Connolly Bros., Ltd., Blackley, Manchester. 
India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd., 
тоб, Cannon Street, London. Е.С.; and Silvertown, E. 
jd and Phillips, Ltd., Victoria Works, Charlton S.O., 
ent, 
Condensing Plant. 
Edwards Air Pump Syndicate, Ltd., 3 and 5, Crown Court, Old 
Broad Street, E.C. 
Frank Pearn and Co., Ltd., West Gorton, Manchester. 
Conduits. 
Simplex Conduits Ltd., Garrison Lane, Birmingham. 
Controllers. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
Frank Suter and Co., Ltd., 66, Berners Street, London, W, 


Conveying Plant. 
Babcock and Wilcox, Ltd., Oriel House, Farringdon Street, Е.С, 


Cranes. 
'Thos, Broadbent and Sons, Ltd., Huddersfield. 
EUM Bros., Ltd., Osborne Street, Manchester, апа at Red. 
ish. 
Destructors (Refuse). 
Meldrum Bros., Ltd., Timperley, Manchester. 
Dynamos and Motors. 
British Electric Plant Co., Ltd., Alloa, N.B. 
Crompton and Co., Ltd., Salisbury House, London, E.C. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
Electromotors, Ltd., Openshaw, Manchester, 
Frank Suter and Co., Ltd., 66, Berners Street, London, W. 
En Electric Co., Lid., 71, Queen Victoria Street, London, 
J. H. Holmes and Co., Newcastle-on-Tyne. 
ndia-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd., 
106, Cannon Street, London, E.C,; and Silvertown, E. 
Industria] Engineering and Motor Co., Ltd., 12, Exchange 
Street, Manchester. 
Morris-Hawkins Electrical Co., Ltd., 17, Charing Cross Road, 
London, W.C. 
Newton Bros., Derby. 
Thomas Parker Limited, Wolverhampton. 
Phoenix Dynamo Mfg. Co,, Ltd., Bradford, Yorks. 


Dynamos and Motors (continued). 


Rhodes Electrical Manufacturing Co., Ltd., Bradford. 
Union Electric Co., Ltd., 151, Queen Victoria Street, London, 
E.C. 


Economisers (Fuel). 
E. Green and Son, Ltd., Wakefield. 


Electric Fittings (Ship, House, and Shop). 


McGeoch, William and Co., Ltd., 108, Argyle Street, Glasgow. 
Frank Suter and Co., Ltd., 66, Berners Street, London, W. 


Electrical Instruments. 
Nalder Bros, and Thompson, Ltd., 34, Queen Street, London, 
Е.С. 


Electric Cooking Utensils. 


The General Electric Co., Ltd., 71, Queen Victoria Street, 
London, E.C. 


Electrical Equipment (Complete). 


A. E. G. Electrical Co. of South Africa, Ltd., 125, Charing 
Cross Road, London, W.C. 

British Electric Plant Co., Alloa, N.B. 

British Westinghouse Electric and Manufacturing Co., Ltd., 
Norfolk Street, Strand, London, W.C. 

Crompton and Co,, Ltd., Salisbury House, London, E.C. 

J. Н. Holmes and Co., Newcastle-on-Tyne. 

India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd. 
106, Cannon Street, London, E.C. ; and Silvertown, E. 

Mountain and Gibson, Ltd., Elton Fold Works, Bury. 

Sandycroft Foundry Co.,Ltd., Chester. 


Engines (Steam, Oil, and Gas). 
Acme Engine Co., Ltd., Shettleston, Glasgow. 
Campbell Gas Engine Co., Ltd., Halifax. 
Cundall, Sons and Co., Ltd., Shipley, Yorks. 
Diesel Engine Co., Ltd., 179, Queen Victoria Street, Е.С. 
Richard Hornsby and Sons, Ltd., Grantham. 
Charles D. Phillips, Newport, Mon. 


Engravers. 
Carl Hentschel (1906) Ltd., Meisenbach Works, West Norwood, 
London, S.E. 


Exhibition Fitters. 
A. Elmes & Co., Upper Street, Islington, London, N. 


Fans. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
Electromotors Ltd., Openshaw, Manchester. 
General Electric Co., Ltd., 71, Queen Victoria Street, London, 
E.C. 


Furnaces (Compressed Air). 
Ed. Bennis and Co., Ltd., Little Hulton, Bolton. 


Fuse Boxes. 
Reason Manufacturing Co., Ltd., Lewes Road, Brighton. 


Gas Power Plant. 
Industrial Engineering and Motor Co., Ltd., 12, Exchange 
Street, Manchester. 


Generators. 
Crompton and Co., Ltd., Salisbury House, London, E.C. 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
Hauling Gears (Electric). 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead- 
on-Tyne, 
M. B. Wild and Co., Ltd., Argyle Street, Nechells, Birmingham. 


Lamps and Lighting. 


A. E. G. English Manufacturing Co., Ltd., 4/5, New Compton 
Street, Charing Cross Road, London, W.C. 
General] Electric Co., Ltd., 71, Queen Victoria Street, London, 


E.C. 
Frank Suter & Co., Ltd., 66, Berners Street, London, W. 
Lifts. 2 


Wm. Sprowson and Co., Newton Heath, Manchester. 
R. Waygood and Co., Ltd., Falmouth Road, Great Dover 
Street, London, S. E. 
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Machine Tools. 
Bateman's Machine Tool Co., Ltd., Hunslet, Lecds, 
Craven Brothers, Ltd., Osborne Street, Manchester, and at 

Reddish. 

Cunliffe and Croom, Ltd., Broughton Iron Works, Manchester, 
John Holroyd & Co., Ltd., Milnrow, Lancs. 
Hulse and Co., Ltd., Ordsal Works, Salford, Manchester. 
B.&S. Massey, Openshaw, Manchester. 
Charles D. Phillips, Newport, Mon 
R. G. Ross and Son, Greenhead Enginé Works, Glasgow. 
John Stirk & Sons, Ovenden Road, Halifax. 


Measuring Instruments. 


Ferranti, Ltd., Hollinwood, Lancs. 
Nalder, Bros., and Thompson, Ltd.,34, Queen St., London, E.C. 


Mechanical Stokers. 

Ed. Bennis and Co., Ltd., Little Hulton, Bolton. 

Meldrum Bros., Ltd., Timperley, Manchester. 
Meters. 

Ferranti, Ltd., Hollinwood, Lancs. 

The Reason Manufacturing Co., Ltd., Brighton 
Mining Tools. 

Hardy Patent Pick Со,, Ltd., Sheffield. 


Motor Cars. 
Kuettner, Macdonell & Cookson, Ltd., 37, Endell Street, Long 
Acre, London, W.C. 
Motor Starters and Regulators. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
Office Equipment. ' 
Rockwell-Wabash Co., Ltd., 69, Milton St., London Wall, Е.С. 


ое Patent File Co., 50-53, Bishopsgate Street Without, 
London, E.C. 


"Trading and Manufacturing Co., Ltd., 
London, E.C. 
Packing (Metallic). 
Lancaster and Tonge, Ltd., Pendleton, Manchester. 
United States Metallic Packing Co., Ltd., Bradford. 
Photo Copier (Electric). 
J. Halden and Co.,8, Albert Square, Manchester. 
Printers. 
London & County Printing Works, Drury Lane, London, W.C. 


Pumps and Pumping Machinery. 


Crompton and Co., Ltd., Salisbury House, London Wall, Е.С. 
Edwards Air Pump „Syndicate, Ltd., 3 and 5, Crown Court, 
Old Broad Street, E 


Frank Pearn and Co., Ltd., West Gorton, Manchester. 
Ernest Scott and Mountain, Ltd., Newcastle-on-Tyne. 
Scientific Instruments. 


Crompton and Co., Ltd., Salisbury House, London, E.C. 
John Davis and Son (Derby), Ltd., АП Saints Works, Derby. 
J. Halden & Co., 8, Albert Square, Manchester., 

Screws. 
Automatic Standard Screw Co,, Church Street, Halifax, 


Ship Lighting (Electric). 


Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
J..H. Holmes and Co., Newcastle-on- Tyne. 


Steam Traps. 


British Steam Specialties, Ltd., Fleet Street, Leicester. 
Lancaster and Tonge, Ltd., Pendleton, Manchester. 


Switches, Switchboards, &c. 
Electric & Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
Ferranti, Ltd., Hollinwood. 


India-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd., 
тоб, Cannon Street, London, Е.С. 


McGeoch, William and Co. , Ltd., 108, Argyle Street, Glasgow. 

Nalder Bros. and Thompson, Ltd, ‚34 Queen St., Lond on, EC. 

Thames Iron Works, Shipbuilding and Engineering Co., Lid, 
Canning Town, London, E. 


- Union Electric Co., Ltd., 151, Queen Victoria St., London, E.C. 
Tapes. 

Connolly Bros., Ltd., Blackley, Manchester. 
Training College. 


Electrical Standardizing, Testing aud Training Institution, 
Faraday House, Southampton Row, London, W.C 


24 & 25, Fleet Street, 


Supplement ТЇЇ. 


Tramway and Railway Equipment (Electric). 
British Westinghouse сое and Manufacturing Co., Ltd., 
Norfolk Street, Strand, W.C. 
Mountain and Gibson, Ltd., Elton Fold Works, Bury, Lancs. 
J. G. White and Co., Ltd., 224, College Hill, ‘Cannon Street, 
London, E.C 


Transporters. 


Temperley Transporter Co., 72, Bishopsgate Street Within 
London, E.C. 


Winches (Electric) and Speed Reducing Gears. 


Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
R. G. Ross and Son, Glasgow. 
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You 


will find the List of Technical Books (with particulars and prices) 


given in the Literary Supplement of next month’s issue invaluable to you. 
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HIGH-GLASS TOOLS 


For Miners and Contractors. 


A — PICKS, SHOVELS, SPADES, 
"Bi FORKS, HOES, AXES, HAMMERS, 
| WEDGES, CROWBARS, С. 


HAND and POWER BORING 
MACHINES for Rock and Coal. 


MINER’S DRILL STEEL. 


Pick and Hammer Shafts. 


The Hardy P Patent Pick Co., Ltd., 


SHEFFIELD, ENGLAND. 


For all Purposes. 


Driven by Motor, Gas or Oil Engines, or Steam. 


Surface and Jet Condensing Plants. 


FRANK PEARN & Co. Ltd., 
Manchester, S.E. 
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THE "LANCASTER" 


(R.T.M.) 
FIRST ORDERS ON ‘‘ APPROVAL.’’ P SEND FOR CATALOGUE E.M. 


The Lancaster" Piston 
Packings have now stood the 
test of over twenty-one years' 
experience, during which time 
over 30,000 have been sold. 
They secure a steam-tight piston 
with a minimum of friction, and 
are very simple in construction, 
whilst they аге self-adjusting 
and reliable even in unskilled 
hands. 


Three firms alone have had 
over 6000 sets, ranging up to 
Iroln. diameter, 


ONE OF MANY TESTIMONIALS. 


HovrAND SILKSTONE COAL AND 

Соке Co., LTD., BARNSLEY. 

Aug. 30th, 1904. 

“ Оп Nov, goth, 1892, you sup- 
plied two sets 36in. * Lancaster ' 
Piston Rings for the pistons of our 
winding engines, the cylinders of 
which were very badly grooved 
at the time, They have worn the 
cylinders perfectly smooth, and 
are steam-tight after I2 years' 
continuous wear. All the other 
work you have done for us is 
satisfactory.” 

(Forty sets of the “ Lancaster" 
Piston Packings have been sup- 
plied.) 


SAVE REBORING BADLY WORN CYLINDERS. 


LANCASTER & TONGE, Ltd., 
"aos ceme PENDLETON, MANCHESTER. 


We are also Makers of all Sections of Rings in Iron, Brass or Steel. 


We guarantee the efficiency 
of these Piston Packings at all 
pressures and speeds. 


THE REASON MANUFACTURING CO. 


N FW BRIGHTON. 
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——METER.— 


PERMANENT, 
STABLE, 
UNALTERABLE. 


FRICTION ERRORS, 
MAINTENANCE COSTS, 
LOST UNITS, 
STARTING ‘TROUBLES. 


LOW DROP. HERMETICALLY SEALED. 
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THE INDUSTRIAL ENGINEERING 
AND MOTOR CO., LTD. 


HEAD OFFICE AND WORKS: NEWTON, HYDE. 


DYNAMOS and MOTORS for 


200 KW. ROPE-DRIVEN DYNAMO. 


75 to 200 KW. 


London Office: Messrs. GEO. PIGGOTT & CO., 110, Cannon Street, Е.С. 


Depots at: BIRMINGHAM, GLASGOW, NEWPORT, DUBLIN, and CARNARVON. 
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CRAVEN BROTHERS Lu. 


MANCHESTER AND REDDISH. 


For Locomotive, Railway Carriage and Wagon Works, 
ә ж Ordnance, Marine and General Purposes. æ .ж 


HighzClass 
Modern . . 


Telegrams—" Vauxhall," Manchester. 


" Craven," Redcish. 
Telephone No. 659 (Manchester). 
e 


Head Office— 


Vauxhall Works, Osborne Street, 
—————— MANCHESTER. 


4 


Contractors to the War Office, 
Acmiralty, Colonial and Indian 
Governments. 


d 


ESTABLISHED 1853. 


Electrically-Driven Radial-Arm Drilling Machine (5' 0” Radius). 


ELECTRIC CRANES 


Of all Types and Sizes; also Cranes Driven by Rope, Square Shaft, Gc. 


Ground Traversers £e; Esse 


HYDRAULIC MACHINERY, SHAFTING, HANGERS, &c. 
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MANUFACTURERS OF 


DYNAMOS & MOTORS 


FOR 


DIRECT AND ALTERNATING 
CURRENTS. 
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THREE-MOTOR TRAVELLING JIB CRANES, 


ARC LAMPS, FLAME LAMPS 
PROJECTORS, 
ELECTRIC CRANES, PUMPS, 
SWITCHBOARDS. 
MEASURING INSTRUMENTS, &c. 
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BABCOCK & WILCOX LTD. 
Water-Tube 


Boilers 


I 


OVER 5,500,000 H.P. 
Land Type, 


AND 1,100,000 H.. 
Marine Type, 


| IN USE. 
BaAnBcOCK & WiLcox BOILER, FITTED WITH SUPERHEATER, f "e qr 
(Integral with Boiler.) Estimates and Plans on application, 


Also Water-Tube Marine Boilers & Complete Boiler House Plants. 
Head Offices: Oriel House, Farringdon St., London, Е.С. Works: Renfrew, Scotland. 
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CLARKE, CHAPMAN & CO., Ltd., 


Victoria Works, GATESHEAD. 


Makers of 


SEARCHLIGHT PROJECTORS, 


including 
Silvered Mirrors, 
Diverging Lenses, 
and all Accessories, complete to 
Suez Canal Requirements, etc. 


Electrically-driven 
Haulage Gears, 
Capstans, 
Winches, бс. 


Generating Plants, 
Motors, бс. 


HIGH-SPEED ENGINES —open 
and enclosed, forced lubrication 
types. 


Electrically-driven ` 


Pumps. INSTALLATIONS of ELECTRIC 


SHIP-LIGHTING. 


Contractors to Admiralty, War Office, India Offiee, Foreign Governments. 


London Office: 50, FENCHURCH ST. таш {ОХСОР GATESHEAD, 
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RELIABILITY. ~ DURABILITY. 


| EFFICIENCY & ECONOMY 
^ CHARACTERIZE ALL OUR MANUFACTURES. 


2 i | | Bx 
№ ; АЕ ELECTRICAL COMPANY OF (Y 
(ТН „Д.а. AJ. SOUTH AFRICA. LIMITED. |} 
UE Charing (ro А, LONDON. w.c. — JOHANNESBURG. | 
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nag of all Kinds. - 
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THE "CUNDALL" Patent OIL ENGINE, 


THE MOST POPULAR OIL ENGINE. 


In use in all Countries. 


CUNDALL'S NEW 
SUCTION GAS 
ENGINE ano GAS 
PRODUCER PLANT. 


50 h.p, costs under 5d\ 
per hour. Larger and 
smaller engines at the 
same rate, sizes 10 to 


GNI 


SN 300 h.p. 
CUNDALL, SONS & CO., Lro, "анон: 
SHIPLEY, YORKS. 20 & 22, St. Bride Street, 


Telegrams: “‘CUNDALL, SHIPLEY.” Telephone No.: 4 SHIPLEY. E.C. 


COST и MANUFACTURING ENERGY 
has ben REDUCED irom 6°044. to 850. at 


USE COVENTRY ELECTRICITY WORKS. 
BENNIS | aoe i 
Ren ILLUSTRATED 
BENNIS 
BOOKLETS, 
MILLER- | 
‘Mise lent IS MACHINE- 
BENNETT Ты шы AL rii al 
STOKING 
NEW PATENT ECONOMICAL?” 
CHAIN GRATE, ae iol 
HALVED * BOILER- 
LINKS. HOUSE 
NO DUMPING , 
PAR. EUURUMY, 
BENNIS A. W. BENNIS, 
ELEVATORS & M.I.Mech.E., 
CONVEYORS. A.LE.E. 


*BENNIS," Little Hulton, BOLTON. 
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11 B.H.P. for One Penny per hour. 


In most Successful Use in many 


TRAMWAY, ELECTRIC LIGHTING, AND 
POWER STATIONS. 


Sizes from 20 to [,000 B.H.P. 
Over 130,000 B.H.P. in use. 


DIESEL ENGINE C0., LTD., 


179, QUEEN VICTORIA ST., 
E.C. 


Write for the little red book. 


1396 4 
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India Rubber, Gutta-Percha, 
and Telegraph Works Co. [^ 


ELECTRICAL ENGINEERS © CONTRACTORS. 


; |  SILVERTOWN " 
MOTORS, 

DYNAMOS, 
CABLES, 


| SWITCH- 
BOARDS, » 


INSTRUMENTS. 


SILVERTOWN MOTOR, Totally enclosed Type. B A TTER | ES 


- SILVERTOWN " INDIA RUBBER, GUTTA-PERCHA, AND 
EBONITE MANUFACTURES. 


2 


BRANCHES. 

Home— Abroad— 
BELFAST: 75, Ann Street. BRISBANE : Edward Street. 
BIRMINGHAM : 15, Martineau Street. BUENOS AYRES: Calle Reconquista, 140 and 142. 
BRADFORD: 1, Tanfield Buildings, Hustlergate. BULAWAYO (RHODESIA): Agency Chambers. 
BRISTOL: 22, Victoria Street, CALCUTTA ; 1-1, Fairlie Place. 
CARDIFF: Pierhead Chambers, Bute Docks. CHRISTCHURCH (N.Z.): 234, Cashel Street. 
DUBLIN : 15, St. Andrew Street. DURBAN (NATAL): 213, West Street. 
GLASGOW : 2, Royal Exchange Square. MELBOURNE : 274, Flinders Street. LE 
LIVERPOOL : 54, Castle Street. PERTH (W.A.) : 131, Queen's Buildings, William St. 


MANCHESTER : 9, Sussex Street (City). 
NEWCASTLE-ON-TYNE : 59, Westgate Road. 


PORTSMOUTH : 49, High Street. FRANCE : Offices—97, Boulevard Sebastopol, PARIS. 
SHEFFIELD : 28, Angel Street. , Works—PERSAN (Seine-et-Oise). 


Works: SILVERTOWN, LONDON, E. 
Head Offices & Warehouses: 100-106, Cannon Street, LONDON, Е.С. 


SYDNEY : 279, George Street, 


Telegraphic Addresses: Offices—'' SILVERGRAY, LONDON "' ; Works—'' GRAYSILVER, LONDON, '' 


SS EERE Ono M 
In dealing with Advertisers please mention The ELECTRICAL MAGAZINE, 


12 
Mountain & Gibson, rmen, 
ьон Minois Co. E ngi neers. 


TRAMCARS, LOCOMOTIVES, MOTOR & TRAILER TRUCKS, SWEEPING CARS, 
WATERING CARS, ACCESSORIES. 
SOLE MANUFACTURERS OF 


The '' M.G.** Electric Motor and Trailer Trucks (Single and Bogie Types) for Tramcars, Railway 
Carriages, and other Rolling Stock. 

The ''M.G.^' Electric Locomotives for Light Railways, Mines, Collieries, Iron and Steel Works, 

Docks, and Harbours, 

The ‘*M.G.’* Sweeping and Watering Cars and Snow Ploughs, for Tramways and Light Railways. 

The ** M.G.'* Trolley Бапай, Lifeguards and other Fittings for Tramcars, Motor Coaches, etc. 

The ** M.G.” Improved (Protected) RADIAL TRUCKS (Motor and Trailer)for Electric Tramcars, 
and other types of vehicles, specially suitable for Tracks with Sharp Curves, 

The McCollum Patent MOMENTUM BRAKES for Tramcars and Light Railway Coaches. Simple, 


effective, reliable, and inexpensive, 
Spare Parts and Renewals for all Types of Trucks a Speciality. 


Works: Elton Fold Works, BURY, Lancs. 


LONDON OFFICE: 63, Crutched Friars, Fenchurch Street, E.C. 
Agencies: GLASGOW, BELFAST, NEWCASTLE-ON-TYNE, 
BIRMINGHAM, ёс. 


Ip ——— — ФӘ 
ELECTRIC HOISTING & HAULING GEARS 


Telegraphic Address : HAULING, BIRMINGHAM. Telephone :—Aston No. 208. 
ABC (5th Edition) and LIEBER’S 
CODE USED. 


Haulage & Hoisting 


for all purposes. 
Pumps & Coal-cutters, 


Send your enquiries to 
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and Company, Ltd., 
ARGYLE STREET 
ENGINEERING WORKS, 


Nechells, 


BIRMINGHAM. 
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Type “В” Self-contained Portable Single Drum Hauling Gear, 
arranged for either road or rail. 


| Nernst Lamps for Street Lighting, etc. 


off Traction Circuits . . . . 


AD type Lamps, burning two in 
series on 400 to 700 Volts, direct or 
alternating current—Consumption : 
'/, amp.s Efficiency: 1, 2 to 1, 4 
watts per candle. Price oi Lamps 
7/6, of Spare Burners, 2/- each. 


Patentees : 


The ALE.C. English Manufacturing Co., Ltd., 


15, New Compton Street, Charing Cross Road, London. 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE, — 


EE 


rem 
CILE 


Works : 


LONDON, W. 


Telegraphic Address: MOONLIGHT, LONDON. 
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$ zoogzor -mmo-o onmzomu oo 


Hanway Street, Oxford Street, 


.Telephone No.: 5205 GERRARD 
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ELECTRIC — 
| OVERHEAD 
i TRAVELLING CRANES. 


. UP TO 


100 TONS 


CAPACITY. 


WE NEVER TIRE of answering enquiries, and if there 


‘is anything you don't know about Electric Overhead Cranes write us, 
ring us up on the telephone, or wire us; and we will do our best 


~~ to help you. 


Our new Catalogue will interest you. 


THOMAS BROADBENT & SONS, Ltd., 
HUDDERSFIELD. 


Telephone 102. LE Telegrams ‘‘ BROADBENT, HUDDERSFIELD." 
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GREEN'S ECONOMISER 


AT ELECTRIC LIGHT AND POWER STATIONS. 
MAKES 4 


HIGH TEMPERATURE FEED-WATER ALWAYS 


READY IN LARGE VOLUME FOR EMERGENCIES, 
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Feed to 


Boilers, 


E. GREEN & ui 


WAKEFIELD. 
Also at MANCHESTER, LONDON & GLASGOW. 
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Turnbull's Patents - 


USED THE WORLD OVER. 


HIGH-CLASS 


BOILER MOUNTINGS. 


TELEPHONES: 
National, 4304 
Corporation, 5. 49 


ALEX. TURNBULL е 4 CO., Ltd., , Tateanarn: 


‘Valve, Blehopbriggs.” 
BISHOPBRIGGS, GLASGOW. Codes, “ Western Union "and “A.B.C,’ 
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The World's Electric Progress. 


WE are pleased to note 
the present boom in ex- 
| hibitions connected with 
engineering, and. particularly electrical en- 
gineering, industries. The most important 
was certainly the Engineering and Machinery 
Exhibition, held at Olympia, London, which 
was open for a little over a month, and 
closed on the 17th inst. The outstanding 
feature at this exhibition was the omni- 
presence of electricity. On every hand the 
electric motor, electric lighting, and special 
electrical devices asserted the great triumph 
of electricity over its rivals. 

Other exhibitions are those promoted by 
the public electricity supply bodies, and 
they are of exceptional interest as showing 
how at last the advertising spirit has in truth 
established itself in this branch of our 
industry. 

The most conspicuous and successful 
of these enterprises was that promoted 
by the Electricity Committee of the 
Sheffield Corporation, which was of the 
greatest value to the locality, and, as such, 
was duly appreciated by the thousands who 
visited the show during its three weeks' run. 
Sheffield has given us convincing proof of 
the efficacy of the local electrical exhibition. 
Many devices and appliances were shown at 
Sheffield which were of far more than local 
interest. To mention examples, there were 
electric smelting furnaces, hardening and 
annealing furnaces, electrical ripening of 
fruit, all of which are destined for wide use 
in: the near future. 

The Birmingham Corporation and the 
Norwich Corporation have also instituted 
minor exhibitions. "The former was an elec- 
trical exhibition held only for a few days: it 


Exhibitions. 


should be noted that in this case large 
numbers of people were disappointed, being 
unable to gain admission—a tribute to the 
great popularity of such affairs, and the 
necessity for their proper organization. 

The Norwich exhibition is not purely 
electrical, but is largely made up of electrical 
exhibits, and is attracting very considerable 
interest. 

Ap 


UNDER this title an ex- 
hibition which promised 
to be of great value and 
importance was to have been held in Bristol, 
from November roth to December 8th 
inclusive. 

THE ELECTRICAL MAGAZINE acquired 
prominent space in the hall, at which we in- 
tended to exhibit in addition to this journal 
and POPULAR ELECTRICITY various technical 
and commercial books on electrical subjects. 
which we are interested in introducing to 
our extensive clientèle, but at the moment 
of going to press with these pages we are 
informed by the Secretary of the proposed 
Exhibition that, “owing to a resolution 
adopted by the Electrical Manufacturers’ 
Association and other unforeseen causes,” 
the affair, which promised to be in every 
way successful, and in which the Bristol 
Corporation had agreed to take a prominent 
part, has fallen through. We ourselves have 
been put to considerable inconvenience and! 
expense In consequence of this regrettable 
result, but what advantages might have 
accrued to our supporters from this exhibi- 
tion will be more than made up by enter- 
puses that we are developing in other 
directions. 


Manufacturers' 
Electrica! 
Exhibition. 
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THE use of an electrically 
heated bath of fused salt 
for hardening and tem- 
pering steel commends itself at first sight to 
the thinking engineer. 
this issue we publish a description of the 
new apparatus for this purpose as exhibited 
at the Sheffeld Exhibition. By simply 
regulating the current it is possible to pro- 
duce and maintain any temperature between 
7 sodeg. C. and 1325deg. C. Absolute known 
temperatures and evenly distributed heat 
make for perfection of work and economy 
of material; at the same time there is such 
certainty about the operation of tempering 
or hardening with the new process that the 
time saved by its use must be very consider- 
able. For dealing with steel tools and 
springs, and more particularly those parts of 
uneven section, the electric annealing furnace 
would appear to be perfection itself. 


Ae 


Electric 
Annealing 
Furnace, 


For the first time in this 
country engineers have had 
the opportunity of seeing 
for themselves this much talked of electrical 
steel furnace. A working model was recently 
shown in connection with the Sheffield Cor- 
poration Electrical Exhibition. The pro- 
duction of crucible steel without fire was in 
itself a feature of exceptional interest to the 
Sheffield man. Such a process is of par- 
ticular value for the production of high-grade 
steels such as tool steels, tungsten steel, 
chromium steel, &c.; the heat can be regu- 
lated to a nicety and readily maintained, 
thus there is little risk of burning the charge, 
and, moreover, the material cannot possibly 
be affected by the method of heating. І is 
claimed that the method is economical both 
as regards energy consumption and labour. 
There are several of these furnaces in steady 
commercial use in Sweden, the first being 
put down in the year 1899; since then its 
great value has been fully confirmed, and 
there is every reason to expect its early 
adoption in this country. Certainly it is 
extremely simple in its construction and 
operation, and the maintenance cost item 
should be very low indeed. 

Some idea of the current consumption is 
to be gained from the following data pub- 
lished by the manufacturers, and which 
refer to a 165kw. to 170kw. furnace. 


The Kjellin 
Furnace. 


In another part of ` 
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In the scrap process in 1242 working 
hours 26,075kg. of ingots had been cast, 
about 5,oookg. in 24 hours. Тһе average 
energy at the furnace amounted to 167.1kw., 
which corresponds to 8o2kw.-hours per ton 
of steel produced. A consumption of 
770kw.-hours per ton of steel was on another 
occasion recorded as the average for 48 
charges in eight working days with 170kw. 
at the furnace, and with heats of four hours 
each. In regard to working with hot metal, 
the record of a test is: 650kg. of hot metal 
poured into the empty furnace, and 13ookg. 
of cold pig and scrap added ; in six and three- 
quarter hours with r82kw. the charge was 
finished, and the losses at the furnaces were 
87.5kw.; assuming two per cent. waste of 
material in the furnace, the power used in 
the production of 650 + 1300 — 39 = 1911 kg. 
of steel was therefore 1228.5kw.-hours = 
643kw.-hours per ton of steel. 
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THE arrangement of 
motor-car which consists 
of feeding petrol to an 
engine, the engine driving a dynamo and the 
dynamo in turn supplying current to motors, 
may seem a round-about way of getting the 
power on to the axle; but there is every 
probability of the system coming into 
general use. And after all the power losses 
en route from engine to axle are very slight 
indeed; dynamos and motors are typical 
high-efficiency machines, and а car fitted on 
the petrol-electric system need have no more 
mechanical transmission stages than one 
driven by petrol engine alone. 

Indeed it is quite possible that the 
mechanical gearing may be less with the 
former than with the latter. 

There are many reasons for the general 
superiority of the petrol-electric vehicle, not 
the least important being great reliability 
and definite, safe control. From the 
description of the *''Dynamobile" which 
appears in this number, the simplicity of 
the apparently round-about method when 
applied to practice will be readily seen. 

We should mention that whereas the 
petrol-electric drive is likely to.be commonly 
used for all motor cars, it is practically 
certain to be the standard type for military 
work, being a portable electric generating 
plant in itself, to be used for searchlights and 
any power-requiring work of the moment. . 


Petrol-Electric 
Motor Cars. 
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Readers are referred to the World's Electrical Literature Section for titles of all 


important articles of the month relating to Power, its Generation, 


Distribution. 


Transmission, and 


OPP 


Oil for High-tension 
Switches. 


c 


HE use of oils for high- 
tension switchwork and 
insulation generally 
dates from the earliest 
days of electric lighting 
practice, when pressures 
of not more than 3000 
volts or so were thought 
extremely high and the 
use of heavy insulating 

oils deemed essential for switches and 
fuses. The design of switchboard apparatus 
with simple air-breaks improved so much 
that the then troublesome and inconvenient 
oil-break types fell quite out of favour. 

Electrical power pressures have gradually 
increased until now a transmission of 60,000 
volts involves no insuperable difficulty and is 
indeed in use. For these modern high ten- 
sions it has been found necessary to revive 
the use of oils for insulation and particularly 
for switchwork and a large amount of study 
and time has been devoted lately to perfect- 
ing the design of such switchgear. 

In an article which recently appeared in 
The Electrician Mr. Jos. H. Bolam, B.Sc., 
deals very fully with the quality of oils and 
their suitability for high-tension switches. 
This is à subject of exceptional importance 
since the efficacy of oil switches, more par- 
ticularly those of automatic action, depends 
very largely upon the nature of the oil used. 

The author gives the following as essential 
points to be observed in choosing an oil 
for these purposes :— 

The oil should have a high insulation 
resistance, so that there is no possibility of 


leakage between contacts or from contacts to 
frame or box. 

It should be capable of quickly extinguish- 
ing the arc set up on opening the switch. 
In doing this the deposit of carbon should 
be a minimum, no damage should be done 
to the contacts, and the oil should not, so 
to speak, blow out of the containing vessel. 

It should be free from acids, sulphur, or 
any other compounds liable to attack or 
corrode the contacts of the switch. 

It should not * gum” or leave any deposit 
which could in any way alter the adjust- 
ment of the switch in the manner before 
mentioned. 

It should be as fluid as is consistent 
with other requirements, and should remain 
fluid at all working temperatures—that is to 
say, the oil should not become thick at any 
temperature at which the switch may be 
employed ; probably, for outside work special 
oil must be used. | 

It should have a high flash point, so that 
overheating does not mean danger of firing. 
High flash point also indicates comparatively 
low evaporation under ordinary conditions of 
temperature and reasonable immunity from 
risk of fire if à switch case were to break. 
A flash point of not less than 4oodeg. Fahr. 
should be insisted upon. 

It would be advantageous if the oil were 
transparent, so that deposits caused by heavy 
arcs or any foreign materials could be easily 
seen without emptying the switch box. 

It is not possible to combine perfectly ail 
these properties in any type of oil. 

In the earlier practice resin oils were 
generally used since they afforded the best 
degree of insulation, but they had many 


. disadvantages, the chief of which were that 


they perished, or disintegrated quickly on 
exposure and when subjected to the arc of 
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opening the circuits. The oil tended to 
thicken and form glutinous deposits which 
were opposed to cleanliness, and to the 
operation of automatic devices. In fact, at 
that time oil-switches and fuses were a 
constant source of irritation and trouble, 
almost altogether due to the nature of the 
resinous oils used. The oil most favoured 
nowadays 1s a mineral oil having as far as 
possible the features enumerated above. The 
insulating properties of some mineral oils 
are as high as those of resin oils ; a mineral 
oil capable of withstanding 15,000 volts 
between contacts о.1їп. apart can easily be 
obtained. After comparing mineral oil and 
resin oil, the author gives a definition of the 
best oil. 

The best switch oil is a pure mineral 
oil refined by distillation only; of flash 
point (C.F.P.) not less than 4oodeg. Fahr., 
free from suspended matters, acids, sulphur 
or deleterious chemicals, transparent, and 
fluid at 20deg. Fahr. The oil should not 
lose more than o.5 per cent. when heated to 
212deg. Fahr. for 12 hours, and must be 
absolutely free from moisture. The muni- 
mum dielectric strength—as hereinafter set 
forth—should be, for a thickness of o.rin., 
14,000 volts. 

The importance of freedom from moisture 
cannot be exaggerated. It was found that 
exposure of a vessel of oil for only two days 
in & damp room caused a drop in the 
dielectric strength of as much as 25 per 
cent. ; the amount of water actually present 
was not, however, determined. 

The following tables are taken from curves 
showing the results of experiments com- 
paring four classes of mineral oil with resin 
oil. The oil samples were: 


A. Resin Oil. C.F.P. 200deg. Fahr. 


B. Mineral Oil. С.Е.Р. 410deg. Fah. 
C. Mineral Oil. С.Е.Р, 430deg. Fahr. 
D. Mineral Oil, C.E.P. 320deg. Fahr. 


E. Mineral Oil.  C.F.P. 380deg. Fahr. 


With spark-gaps of o.1oin. and o.16in., 
the respective breakdown voltages were : 


Spark Gap o.roin. 
A. 16,500 volts. 


Spark Gap o.16in. 
31,000 volts. 


B. 17,500 volts. 32,000 volts. 
C. 15,500 volts. 28,000 volts, 
D. 13,500 volts. 24,000 volts. 
E. 11,000 volts. 18,000 volts, 


The resin oil А was dark in colour, 
opaque, and had a marked tendency to gum. 
Of the mineral oils B was transparent, and 
was not appreciably deteriorated by frequent 
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sparking ; C was similar, but was not so good 
an insulator; D rapidly deteriorated with 
sparking ; E was an ordinary engine oil 
tested for the sake of comparison. Of the 
four specimens tested it will be seen that the 
oll B shows itself as the best for switchwork, 
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Canadian 60,000-Volt 


Hydro-Electric Plant.* 
V. D. MOODY. 


Dv: the transformer pockets and the 

high-tension room, all of which are on 
the first floor of the transformer house, there 
is a passage-way separated from the above- 
mentioned compartments by бім. brick 
walls, in which the high-tension delta com- 
partments are located r2ft. from the floor 
level. The insulators for carrying the wires, 
consisting of No. 2-o hard-drawn copper, are 
supported by galvanized-steel pins in a 
3in. concrete slab, each outgoing phase to 
the high-tension transformer motor-operated 
oil switch being separated in the delta com- 
partment by a 4in. pressed brick partition, 
all delta connections being made by copper 
connectors which may be readily dis- 
connected. From the delta compartments 
the high-tension leads run on 60,000-volt 
insulators to the transformer oil switches and 
from the switches to the high-tension bus 
bars. The high-tension bus bars are separated 
by 3in. concrete slabs, carrying 60,000-volt 
insulators, faced by a 4in. pressed brick wall. 
Where the high-tension wires run to the oil 
switches located on the second floor, each 
phase is separated by a 2in. pressed brick 
wall, faced with a brick buttress from the 
first floor to the switch gallery. 

The lightning arresters are located in com- 
partments of pressed brick in the high- 
tension room, and, as in the case of the high- 
tension cells, they are provided with asbestos 
doors about 7ft. high. The lightning 
arresters are grounded by a copper plate 
embedded in the mud in the tail race. 

Disconnecting switches are provided 
between all oil switches and bus bars, both 
high and low tension. The high-tension dis- 
connecting switches are mounted on caps 
cemented to the heads of 60,000-volt 
insulators grouted by cement to the brick 
walls. | | 

(To be continued.) 


* Continued from page 190 of THe ELECTRICAL MAGAZINE, 
August, 1906. 


A classified list of Traction and Transport articles will be found in the World's 
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Cost of Third-rail 


Equipments. 
E. GOOLDING. 
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HE respective merits of 
direct and alternating 
current for railway elec- 
trification is a subject 
now receiving the very 
closest attention. In 
this country, in the few 
conversions which have 
been effected, direct- 
current, with third-rail 
conductors, has always 

been adopted—but foreign practice has 

proved that alternating current must be 
considered in all future schemes. 

After all, as stated by Mr. E. Goolding 
in Zhe Electrical Times, the ruling factor 
influencing the adoption of any particular 
scheme of railway electrification 1s the 
additional cost as compared with the in- 
creased earning capacity. 

One of the heaviest items of cost is the 
track equipment, and the author gives some 
figures based on actual experience which 
are of exceptional interest and value. As 
evidence of the importance in first cost of 
a track equipment on the third and fourth 
rail system the following figures are given of 
a typical case in which it is assumed that we 
have a suburban line, the traffic on which 
has to be maintained whilst the work of 
electrification is in progress. 

Existing suburban line 25 miles long of 
double track; generating station situated 
approximately in centre of route ; three sub- 
stations ; ten trains, each consisting of two 
motor coaches and one trailer; third rail for 
positive conductor, with fourth rail used as 
return. 


Power House : 
Building and ee 9 - ES posee 


6000-volts 65,000 
Sub-stations : 
3 sub-stations with rotary ccnverters 
(1o00kw. each) .. 21,000 
Feeders : 
High-tension feeders (33 miles) 29,000 
Car-sheds and w orkshops . 10,000 
20 motor coaches (complete with two 
140h.p. motors), ten trailers (fitted 
complete) .. sa ees uen oe. 5713000 
Permanent Way : 
50 miles of single line equipped with 
8olb. third and fourth rails, including 
IO double junctions, 30 cross overs, 30 
station crossings, 15 miles wood pro- 
tection, sectionalizing switches, 1.t. 
cables, and 10 shallow bridges 76,000 
£272,000 


These figures give a very fair idea of 
the relative expenditure. In this instance 
the cost of equipping the track works out 
between one-third and one-quarter the cost 
of the whole scheme. If we did away with 
the fourth rail and used bonded track as 
return, the cost would work out at about one- 
fifth the total cost. | 

In estimating the cost of any scheme 
particular attention is called to special work 
and conditions which rule in each individual 
case: tunnel, bridge, junction and point 
or crossing work, and overtime, Sunday 
labour and frequency of traffic are all items 
which largely determine the cost of an 
equipment. The author cites real examples 
emphasizing the importance of this point, 
and assumes a typical case as follows: 
Supposing a straight run of ten miles of 
double track had to be equipped, having nc 
special work and little or no traffic. Гог 8o 
lb. third and fourth conductor rails the cost 
would be about £24,000. If the same 
distance of ten miles had eight junctions, 
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twenty crossovers, ten bridges, and twenty 
level crossings, together with three miles of 
wood protection and all necessary sectional- 
izing gear, it would cost £33,200. This is 
not an extreme case, and in the event of the 
work being necessary on a very busy line 
where traffic would hinder operations, the 
difference in cost would be still greater. 

On a certain scheme the estimate for the 
equipment of one mile of single track with 
8olb. third rail and track bonding with- 
out any special work was about £690, but 
the price when completed, including all 
special work such as junctions, bridges, 


sectionalizing, level crossings, &c., worked: 


out at “#1100 per mile of single track. 
Having kept а careful account of the actual 
cost of this class of work, the author gives 
the following details and figures :— 

The general conditions are :— 

(1) Track rails golb. per yard and зой. 
long, bonded with two oooo S.W.G. 
16in. long bonds per joint. 

(2) Cable laid “solid,” sectional area of 
same being 1 square inch for positive and 
.75 square inch for negative where used 
for connections across junctions, cross- 
ings, &c. 

(3) Third and fourth rail insulators 
placed 8ft. apart. 

(4) Ramps put on end of rail and side 
ramps used where possible. 


(5) Wood protection, two painted 


boards, one on either side of 3in. rail 
held in position by M.C.I. brackets. 
Cost of 
All Material ай араш required Third Third 
n Railusing| and 
Н Track ag} Fourth 
Return, Rails. 
£ £ 
One mile of unbroken single track .. 680 1200 
One mile of unbroken double track . 1360 2400 
Double junction (between toe of points 
and further frog about 145ft.) .. .. 140 250 
Crossover (measured between toes of 
up and down points about 160ft.) .. 95 160 
Level crossings, double track (gap in 
third rail only) 30 35 
One mile wood protection (for single 
rail) .. 280 280 
Crossings, goft. 'span shallow bridge 
with cable, no third or fourth rail . 58 95 


The weight of conductor rails has been 
taken as 8olb. per yard throughout, this 
being a fair section upon which to base 
the foregoing calculations. When a large 
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number of sidings are included in connection 


with a scheme, it will often pay to use two 
sections, say 1oolb. per yard for main line, 
and 7olb. for conductor rails in sidings, 

or 8о]Ь. for main-line conductors and 
6olb. per yard for sidings, depending upon 
feeding points, length of run, and maximum 
drop in volts, permissible on both positive 
and return conductors, in addition to which. 
the method of bonding, anchoring, and lay- 
ing may also be modified so as to reduce the 
cost ; however a clear case should be made 
out for each scheme under consideration, 

when all conditions can be individually 
dealt with. 

e 


Electric Planer for 
Guard Rails. 


N ingenious use of ready - at - hand 

machinery and material to accomplish 
an otherwise tedious task was thit made by 
the San Francisco, Oakland & San José 
Railroad Company. It was found after the 
timber guard rails were installed on the 
Oakland Pier that they were a little too high 
to permit the smooth and safe operation of 
some of the electric trains. Аз the idea of 
planig them down by hand was a task 
hardly to be thought of, the following 
arrangement was devised. 

The outfit consisted in mounting on a 
four-wheel truck a standard railway motor, 
which. was used to drive a planer knife on 
each guard rail. The motor was belted to a 
jack shaft at the rear of the car. Extending 
behind the car and over each guard rail was 
a frame carrying at its lower end an ordinary 
planer head. Each set of planer knives was 
driven by two belts from the jack shaft, 
special springs and weights being added to 
the frame to keep the knives on the work. . 

The car was pushed along the pier by a 
regular work car, and received current for 
its own planer motor direct from the trolley 
by means of an arm and tower. 

With this arrangement the company was 
able to complete the work of planing the 
entire six miles of track on the pier in about 
three weeks, and the task was accomplished 
with a minimum of expense and, moreover, 
very satisfactorily. Credit for the arrange- 
ment is due to J. Q. Brown, assistant general 
manager and chief engineer; George St. 
Pierre, master mechanic, and John R. Scott, 
foreman. — Street Railway Journal, — 


Ceritra toten 


` NAN 


9 


зри Исет 


The World's Electrical Literature Section contains а classified list of all articles of interest 
to Central Station men. CONSULT IT and save yourself much valuable time. 


“әд 


A Refuse-Destructor 
Electric Plant. 
c 


HE town of Westmount, 
near Montreal, Canada, 


has lately furnished 
some valuable data on 
the results obtained 


from its combined refuse 
destructor and electric 
lighting plant. The 
problem of burning 
garbage to advantage in 
Canada has long been 
regarded as impossible, owing to the wet 
nature of the material The Westmount 
destructor has proved in actual practice that 
it is possible not only to burn the garbage 
winter and summer, but to use the heat 
generated for the running of electric lighting 
plant. 

An official test made early in May on a 
run of 8hrs. 32mins. resulted in the burning 
of 37,5501Ь. of mixed garbage, with an 
evaporation of 41,991lb. of water, giving а 
rate of 1.1210. of water to ПЫ. of refuse 
under working conditions, or r.36lb. of 
refuse to 110. of water from and at 212deg. 
Fahr. The idea of building a destructor 
for its present combined purpose originated 
with Mr. F. L. Fellowes, town engineer of 
Westmount. Construction was begun last 
October, and by April rst the buildings, 
destructor and rsoft. chimney were in 
working order. From 1900 to 1903 inclusive 
the town of Westmount employed for refuse 
collecting five horses and carts, five drivers, 
and two stablemen. During 1904 they 
collected about 6500 loads. The annual 
cost was $4,035.39. p 


In making his estimates for the present 
plant Mr. Fellowes provided for a brick 
and steel building, with charging platform of 
concrete and steel, stoking floor of concrete, 
a refuse tipping platform, house of wood 
encased with sheet iron, and a twenty-long- 
ton garbage hopper. In arriving at the 
capital cost and charges the electric lighting 
plant was charged with one-half the cost of 
the destructor, house and boiler. It was 
calculated that in one year the destructor 
would consume refuse equal to ro42 long 
tons of.coal, and therefore 1000 tons of coal 
at $4.00 a ton were credited to the operation 


of the destructor. Mr. Fellowes second 
preliminary estimate follows :— 
Depre- е 
: Interest. cation Repairs. 
4% 5% 
Land $13,660 $546.40 $950.00 3285.00 
Incinerator 19,000 760.00 
Foundations 3,000 120.00 
Buildings 3,500 140.00 175.00 52.50 
Ry. switch, scales, 
bldgs., &c. 16,408 656.32 820.40 246.12 
$55,568 82,222.72. 81,945.40 8583.62 


Credit rooo Tons 


Operating Expenses. of Coal: 


Interest .. 82,222.72 By sale of H.P. energy 
Depreciation . 1,945.40 to lighting at 34.00 
Repairs 583.62 per ton us ... 34,000.00 
Two labourers 939.00 By clinker sold to road 
One stoker 730.00 and walks ET 250.00 
One horse and 
Cart ... 637.00 Credit .. $4,250.00 
$7,057.74 Tons destroyed per 
year... T ... 6,476 
Credit . 4,250.00 Total operating ex- 
| penses... is ... 82,807.74 
Cost per ton 43.3CtS 
$2,807.74 


The cost of cartage and collection under 
the old system averaged 62.3 cents a ton, 
while under the new system the cost 15 
reduced to 52.4 cents a ton, by the elimi- 
nation of one horse and cart; the cost of 
destruction, 43.3 cents a ton, added to cost 
of garbage collection, gives 95.7 cents as the 
total cost per ton. 


323 


324 


Messrs. Ross & Holgate, the consulting 
engineers, in giving estimates for the electric 
lighting plant submitted the following 
figures: Population of town, 11,000; num- 
ber of houses, 2000; arc lamps for streets 
150; plant to accommodate 2000 houses. 
They estimated the capital outlay, including 
ro per cent. for contingencies, at $129,884 
for the electric lighting plant, and $67,175 
for the refuse and power plants, giving a 
total of $197,058. It is extremely probable 
that the actual amount finally expended will 
fall considerably short of this figure. 

The accompanying illustrations show the 
exterior view of the combined plant and the 


front view of the destructor proper with’ 


stoking and ash-pit doors and trap-doors for 
clinker. The buildings are situated in a 
hollow, and ingenuity was shown in taking 
advantage of the lay of the land to utilize 
gravity throughout the process of handling 
the refuse. Carts haul the refuse to the 
tipping platform above the level of the 
grates into which it is dropped from the 
hoppers. The clinker is removed by waggons 
from the lower level. The hopper, which 
discharges into openings on top of the 
destructor, is made of steel, with lifting 
doors at its base close to the feed holes 
of the destructor. Behind the destructor 
are doors to enable the feeders to push the 


R&rusE-DESTRUCTOR 
ELECTRIC WORKS, 


Тн WESTMOUNT, CANADA, 


The ELECTRICAL 


MAGAZINE. (Central Station Practice.) 


refuse into the hottest part of the fire with- 
out the necessity of having to keep the front 
doors open. ‘lhe waste gases after firing 
the boiler pass through a series of staggered 
cast-iron pipes about which air drawn from 
the room is constantly circulating. After this 
heating the air passes through brick ducts to 
steam-jet blowers under the grates of the in- 
cinerator, whence it is forced into the fire at 
a temperature of 3oodeg. to 4oodeg. Fahr. 

The second function of the plant, that of 
supplying electricity to the town, is cleverly 
worked out in conjunction with the incinera- 
ting. In addition to the gas-fired boiler 
there are two others fired by hand with 
coal, this being necessary because of the 
insufficient supply of refuse. The steam 
from all these boilers feeds a common main 
which passes from the boiler house to the 
lighting station across a  rsft. roadway. 
The generating units consist of three vertical 
cross-compound condensing engines direct- 
coupled to 2300-volt 6o-cycle three-phase 
alternators. Two of these units have a full 
load capacity of 200 kilowatts with an over- 
load rating of fifty per cent., the third being 
a 50-kilowatt unit of similar characteristics. 
Provision has been made for the installation 
of a fourth unit which will double the 
capacity of the plant, the present equipment 
of boilers being sufficient to handle the 
additional unit. 

In response to a request for a statement 
of capital cost and conditions and cost of 
operation of the destructor, Messrs. Ross & 
Holgate give the following information, 

It is almost impossible to say at this date 
what the cost of the buildings, land, bin, 
&c., fairly chargeable to the destructor itself 
will be, as the whole equipment of the 
boilers and destructors, together with coal 
and garbage storage and the necessary ac- 
cessories, is contained in one building which 
is as yet unfinished and whose cost has not 
yet been separated, but the following items 
are approximately correct : 

Meldrum three-grate destructor, 

АЖО Sear eR hee CERCLE I eee wes PI4,00C.00 

D. & W. water-tube boiler con- 


nected to destructor, about... 4,500.00 
Custodis chimney, total cost, 
BOT н Best ar REGE RF ARR 6,000.00 


(Only partly chargeable to the destructor, as 
it is common to all three boilers.) 
There are four men employed in the 
operation of the destructor for feeding, level- 
ing and clinkering, as well as looking after 
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the boiler, The wages paid are: One man 
at 25 cents an hour and three men at 20 cents 
an hour. The 20 long tons of garbage per 
day are disposed of in about ten hours, so 
that at present only one shift is required and 
the labour charge for destruction amounts to 
about 425 cents per long ton. Of course, 
there will be quite a considerable amount of 
steam sold to the electric plant which must be 
credited to the destructor and some clinker 
and other by-products will also be sold. 

To obtain the net cost of destruction the 
capital charges and labour costs must be 
added, and the sum of the amounts obtained 
from the sale of steam and by-products sub- 
tracted from the total. The net costs so 
found, divided by the tons consumed per 
year, will give the average cost per ton. 

During May of this year the consulting 
engineers made a thorough test of the de- 
structor plant and in their report thereon 
expressed their entire satisfaction with the 
equipment. The following table shows in 
condensed form the averages of the results 


obtained : 


Duration of test 
Number of cells 
Total grate area 
B. & W. boiler, heating surface 
Refuse consumed (composition of 
material): 
Garbage, manure, and leaves З 
Ashes апа unburnt (anthracite) coal, 
cinders, &c. xi 65 
Iron, wood, bottles, tins, leather, &c. . 
Refuse, including paper, аса old 
furniture, BR "у, i КА 8, I5 


8hrs. 32min. 

3 

75 square ft. 
<. 2,107 n 
waste 
15 per cent, 


» 


,* 


Total M bá va» 4 (EDO 


> 


fi 
- 
4 
F 
be $ 
E 
" mw 
o has 
E E 
^ 
1 "mn 
E * n 
< 


ма t É db oe 


Front VIEW OF REFUSE-DESTRUCTOR. 


325 
WEIGHTS. 

Unscreened refuse, rubbish, garbage, manure, &с. 38,09olb. 
Tins, &c. not burned  .. s A 540lb. 
Net amount consumed  ... 37,550lb. 
Refuse consumed per hour 4,402] b. 
Refuse consumed per hour per square foot of grate 58.71Ь. 
Weight of clinker remaining after combustion 15,88olb. 


Percentage of clinker and ashes to refuse con- 
sumed 4 9. vel ^ 42.1 per cent. 


WATER EVAPORATION. 


Total water evaporated . 41,9911b. 
Water evaporated per hour, actual .. ... 4502010. 
Water evaporated per hour from and at 212deg. F.  5,970lb. 
Water evaporated per lb, of refuse, from and at 

212deg. F., and per square ft. of total heating 

surface per hour 2.7210. 
Water evaporated per lb. of refuse, actual. 1.12lb. 
Water ev pee per lb. of refuse, from and at 

212deg. F. 3 E er 1.36lb. 

PRESSURES AND TEMPERATURES. 

Temperature of outside air average 55deg. F. 
Barometric pressure average 29.5in. 
Average steam pressure ... 123.5lb. sq. in. 
Average pressure in ash-pits . 1.74in, 
Average vacuum at chimney base  .. "n. 
Average temperature of combustion chamber over 2 318deg.F F 


(Copper melted in 1ł}min.—wrought iron was also fused. ) 


Lowest temperature in combustion chamber 1,742deg. F. 
Average temperature of air entering Asa 

rator ~ 75deg. F. 
Average temperature of air leaving regene- 

rator Д 206deg. F, 
Average temperature of gases ‘entering re- 

generator,. 427.5deg. F. 
Average temperature of gases leaving re- 

generator. Es та 333. 7deg. Е. 
Average temperature of feed water ... = 47deg. F. 


GAS ANALYSIS. 
Percentage of CO,, average of six readings... 
Percentage of CO,, highest reading .. 
Percentage of СО», lowest reading (clinker- 


10.9 per cent, 
13.6 per cent. 


ing fires) .., 4.5 per cent. 
TIMES. 

Time taken to clinker one grate roàmin. 

Time between сіпкегіпеѕ a 2hrs. 48min. 

Time each fire was clinkered ... Three, 


A delay of about three-quarters of an hour 
was caused by non-delivery of garbage in the 
early part of the afternoon, during which 
time no fresh charge was added to the fire. 
Had this not been the case the total quantity 
of refuse could easily have been destroyed 
within eight hours, as the fires had to be 
held back somewhat on this account, and a 
somewhat better showing could have been 
made in the burning powers of the destructor 
had sufficient garbage been delivered to force 
it to its utmost capacity, 


An interesting feature of the trial was the 
good feed-water regulation, neither pumps 
nor valves being touched during the whole 
test. 


The clinker produced was hard and 
vitreous, and: was fused into large masses of 
great density. Almost no smoke was visible 
Irom the chimney top, and all noxious gases 
were conspicuous by their absence.— 
Canadian Electrical News. 
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Tungsten and Osmium 
Electric Lamps. 


<^ 


the present time 
there is no subject 
which is attracting 
such universal atten- 
tion in the electrical 
field as the develop- 
ment of an entirely 
new line of electric lamps for standard every- 
day uses. On the Continent, in America, 
and in this country there is a pronounced 
feeling that the electric-lighting industry is 
on the eve of an immense revolution. The 
carbon filament, or Edison, lamp, for many 
years the essential feature and mainstay of 
electric-lighting the world over, is soon to 
follow the inflexible law of progress and sink 
into oblivion, except so far as romance and 
history are concerned. 

The remarkable advantages, sneda 
those of economy and beauty of light, to be 
derived from the use of certain metals or 
alloys as filaments for incandescent lamps 
have been known for some years. The work 
of experiment and research has proceeded 
apace, and the desired consummation is now 
at hand—the new lamps have reached a 
marketable form. 

In view of the great importance of these 
inventions, an article which recently appeared 


in the EZectrical World is of exceptional 


value as giving a very complete history of 
the development of the new type of lamps, 
and the following digest of the article will be 
read with interest. 

The melting-point of pure tungsten has 
always been stated to be very high, though 


it does not seem to have ever been accurately 
determined. Experiments recently made 
with pure tungsten show that it behaves like 
carbon, since, under ordinary conditions of 
pressure, it volatilizes directly without pass- 
ing through the liquid state. The tempera- 
ture at which carbon volatilizes is consider- 
ably lower than that of tungsten, so that а 
tungsten filament can be operated at а con- 
siderably higher temperature than a carbon 
filament, and therefore the tungsten lamp 
will be much more efficient than the carbon 
lamp. 

In view of its well-known refractory nature, 
the use of tungsten for the filament of 
incandescent lamps early suggested itself, 
although the first attempts were rather to 
coat a carbon or platinum filament with a 
layer of tungsten. For the production of 
pure tungsten filaments different methods 
have been worked out in recent years ; first 
by Dr. Alexander Just and Franz Hanaman, 
second by Dr. Н. Kuzel, and third by the 
Welsbach Company. In using the words 
* first," “second,” “third,” we do not mean 
to indicate, in any way, questions of priority 
or.superiority. 

Like most metals proposed for incan- 
descent-lamp filaments, tungsten has a lower 
electric resistivity than carbon, and for this 
reason the manufacture of high- voltage tung- 
sten lamps, as with osmium and tantalum 
lamps, is more difficult than that of carbon 
lamps for the samé voltage. 

To avoid misunderstanding concerning 
the exact meanihg of the figures given in 
this article, it should be noted that candle- 
power means mean horizontal candle-power. 
Further, since the tests were made in Austria 
and Germany, the unit is the hefner candle, 
which was heretofore always assumed to 
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equal 0.88 British c.p. From recent tests of 
the Reichsanstalt, it appears, however, that 
the former usual conversion factor between 
hefner candle and British c.p. must be modi- 
fied so as to make т hefner = 0.909 British 
с.р., ог тс.р. = т.т hefner. Оп this basis a 
consumption of 1 watt per hefner candle is 
equivalent to 1.10 watt per British c.p. 


The patent of Just and Hanaman, of 
Vienna (April 15, 1903, granted Sept. 8, 
1904), starts from the idea of producing a 
coating of tungsten on a core of carbon. 
The oxychlorides of tungsten or molybdenum 
when heated to redness are reduced by 
hydrogen, forming metal, hydrochloric acid, 
and water. If, therefore, a carbon or 
metallic filament is heated to incandescence 


in an atmosphere of tungsten oxychloride 


vapour with an excess of hydrogen, the re- 
duced tungsten is deposited on the carbon 
or metallic filament, and the resulting 
filament consists of a core of carbon or 
metal, with a cover of tungsten. 

Experiments proved, however, that under 
certain conditions the reaction proceeds in a 
different way. If a carbon filament is 
electrically heated in tungsten oxychloride 
vapour in presence of very little hydrogen, it 
is by-and-by transformed into a filament of 
pure tungsten. The carbon is oxidized to 
CO and СО», the chloride combines with 
the hydrogen, and the tungsten is deposited 
in the place of the carbon. 

When the carbon has been entirely re- 
placed by tungsten, it is advantageous to 
increase the quantity of hydrogen, and more 
tungsten is now deposited on the tungsten 
filament, hydrogen being the reducing agent, 
while carbon does not participate in the 
reaction. 


Exactly the same reactions take place with 
molybdenum instead of tungsten. 

In the Chemiker Zeitung of July 28th Dr. 
C. R. Boehm points out that this method is 
entirely analogous to a method patented by 
Dr. Fritz Blau in rgor for transforming a 
carbon filament into osmium in an atmo- 
sphere of osmium tetroxide. 

The above method is called the substi- 
tution method. Some modifications of the 
same are mentioned in an English patent of 
1905 granted to Just and Hanaman. When 
a carbon filament with a coating of tungsten 
of sufficient thickness is submitted 7” vacuo 
to an adequate temperature by passing an 
electric current through it, the carbon com- 
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bines with the metal surrounding it, and a 
carbide is formed, the whole filament 
becoming homogeneous. ‘This process, 
which may be. termed “dissolving” the 
carbon, occupies but a few minutes, апа. 
takes place the more speedily the greater the 
excess of metal over carbon. In order to 
first produce tbe tungsten coating on the 
carbon, carbon filaments of the greatest 
possible fineness (of a diameter of, say, from 
o.o2mm. to o.o6mm. or o.8 mil to 2.3 mils) 
are submitted to the action of an electric 
current in an atmosphere of tungsten hexa- 
chloride WC% in the presence of hydrogen 
or of some other gas exercising a reducing 
action, whereby the tungsten 1s deposited upon 
the surface of the carbon. When the tungsten 
coating is of sufficient thickness, the filament 
is brought to incandescence by an electric 
current in an atmospbere of a very highly 
rarefied inert gas, such as hydrogen, at a 
pressure of 20mm. The solving process 
above described then takes place, and is com- 
pleted in a few minutes. The filament thus 
obtained contains the carbon in a bound 
form (mostly as carbide), and presents a 
glittering white appearance. 

The filament is once more raised to a high 
temperature by an electric current in a 
mixture of steam with reducing gases, and 
the carbon is oxidized by an action similar 
to that which takes place in the manufacture 
of water gas. (This, as may be remarked 
here, is exactly the same reaction by which 
the carbon due to the organic binding 
materials is removed from the osmium in the 
manufacture of the osmium lamp.) Another 
method of decarburizing described is as 
follows: The tungsten-carbide filaments are 
embedded in a refractory crucible, which is 
then carefully luted, in a very finely pulverized 
low oxide of tungsten, as WO,, and then 
heated to a temperature of about 16oodeg. C. 
for severalhours. By this process the carbon 
is oxidized according to the equation 
ИО + 2 С = ЙИ +2 СО. The reduced 
tungsten does not become deposited upon 
the filament, but remains in the oxide mass 
surrounding the filament as an amorphous 
powder. 

Besides these substitution methods, an 
entirely different process has been patented 
by Just. It is called the paste method, and 
is analogous to Auer von Welsbach's method 
of making osmium filaments. Tungsten 
compounds, reducible by hydrogen (like 
oxide, sulphide, chloride, &c.), are powdered 
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and mixed with a binding material free from 
carbon (such as water), formed into a paste, 
pressed into filament shape, and reduced in 
an atmosphere of hydrogen. 


It seems, however, that some substitution 
method is now used in practice for making 
tungsten lamps. The substitution method 
of Just and Hanaman permits the manu- 
facture of very thin filaments of pure 
tungsten, whereby it becomes possible to 
make riro-volt lamps for relatively small 
candle-powers, like 32c.p. It is stated that 
filaments with such a small diameter cannot 
be made by the paste process. In the тто- 
volt, 32c.p. tungsten lamp of Just and Hana- 
man there are three exceedingly thin 
filaments of pure tungsten, the filaments 
being held in place by suitable stays of 
aluminium oxide or of a mixture of other 
suitable oxides. 


Concerning the results obtained with the 
Just and Hanaman tungsten lamp, no exact 
information is yet available. But it is stated 
that the average life of a rro-volt дос.р. 
lamp when consuming 1 watt per hefner 
candle is 1500 hours. It is also claimed 
that the illuminating power of.the lamp 
remains almost unaltered during its entire 
Ше, and that it 1s not at all sensitive to 
fluctuations in the supply pressure. 


Another type of tungsten lamp has been 
developed by Dr. H. Kuzel, of Vienna, 
whose invention is based on two new 
essential features. One point is the establish- 
ment of the fact that metals in the colloidal 
condition form plastic masses without the 
addition of a binding material, and can be 
formed easily into colloidal wires. The 
second point 1s that wires formed in this way 
and dried undergo a physical change when 
subjected to strong heat; without breaking 
or disintegrating into powder, they pass over 
from the colloidal state into the crystalline 
condition, and the lamp filament 1s thereby 
finished. Dr. Kuzel claims that he can use 
this method for bringing a great many metals 
into filament form. In his patent he men- 
tions fourteen, among them tungsten. But 
this 1s not all. Dr. Kuzel is reported to 
favour alloys instead of pure metals, though 
the published information is extremely vague. 
If that material is most suitable for an 
incandescent-lamp filament which has the 
highest melting-point, it would seem à priori 
that a pure metal must be used. But there 
are cases known when the melting-point of 
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an alloy is higher than that of the pure metals. 
Itis possible that Kuzel wants to use such 
alloys for filaments, though it is not clearly 
stated. Moreover, it is quite possible that 
the importance of a high melting-point has 
been overestimated in the past, and that 
other physical properties (for instance, 
electric conductivity, &c.) are of greater 
importance for the construction of filaments. 


Results of tests of Kuzel lamps show a 
power consumption of about r watt per 
hefner candle, but the hope was expressed 
by the manufacturer that it might be reduced 
in future to 4 watt per hefner candle, 
with a useful life of rooo to r5oo. hours. 
Nothing whatever was stated concerning the 
material of the filament. | 


Finally, the work of the Austrian Welsbach 
Company must be mentioned. While very 
little information has been given out by 
them, they were among the first to place 
tungsten lamps on the market for voltages of 
тоо to 120 and consuming т watt per 
hefner candle. The only information on the 
Welsbach Company's method of making the 
filaments is that they treat the trioxide of 
tungsten with an excess of ammonia so as to 
form a tough paste and work this into 
filaments. Quite recently the announcement 
has been made by the Welsbach Company 
that during the next season they will place 
on the market modifications of their osmium 
lamp, for which they use the trade 
names “ оѕтіп ” lamp and “osram” lamp. 
They are employed at higher voltages than 
the osmium lamp, and are stated to have 
a much higher efficiency. According to Dr. 
C. К. Boehm (Chemiker Zeitung, July 28th), 
the chief constituent of the filament of these 
new lamps is tungsten. The name ‘‘osram” 
is derived from osmium and wolfram (the 
German name for tungsten). "Thus it seems 
that the Welsbach Company, like Kuzel, 
undertakes the employment of alloys for 
filaments. 


Figures of official tests of 25c.p. and 32c.p. 
“osram ” lamps by the German Reichsanstalt 
were given in the September number of THE 
ELECTRICAL MAGAZINE. 


This was the first official test of any type 
of tungsten lamp to be made public, and. 
it should be emphasized that these tests were 
made with alternating current. It is, how- 
ever, claimed that the tungsten lamp works 
as well with alternating current as with direct 
current. | | 
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Underground Long-distance 
Telephone Construction. 


<А 


HE cities of Chicago and 
Milwaukee are eighty- 
five miles apart, and a 
complete underground 
telephonic system is now 
being installed to connect 
the two. To rebuild the 
aerial lines and provide 
for future increase in 
business meant a large 
outlay of money, besides 
the added maintenance cost. Then, too, 
as so frequently occurs in this country, but 
rarely in America, there was a growing 
objection to telephone poles and a network 
of overhead wires on the part of the 
fashionable suburbs of the North Shore 
which the Chicago Telephone Company 
serves. So when an improved service and 
capacity became essential the company 
turned its attention to underground cables. 
Experiments proved that by the introduction 
at regular intervals of inductance or load 
coils as invented by Prof. M. I. Pupin, of 
Columbia University, the theoretical advan- 
tages claimed could be obtained in actual 
practice. The American Telephone and 
Telegraph Company bought the Pupin 
patents covering the load coil in January, 
1901. The invention has been successfully 
applied to overhead cables of the company, 
but the Chicago-Milwaukee line will be 
the pioneer application to an underground 
system of. considerable length. 

In planning and prosecuting this work 
many interesting engineering problems. and 


some obstacles were encountered. All of , 


these have been apparently surmounted. 


There were hills to climb, ravines to cross, 
winding roads, wide ranges of grade, soil 
mixture, water supply for concrete, drainage, 
board and lodging for labourers and teams, 
private rights-of-way, municipal regulations, 
and many other conditions to face. The 
territory traversed is also comparatively thickly 
populated by well-to-do or wealthy people. 
Many of the residents along or near the 
right-of-way own beautiful homes and they 
naturally demanded the most exacting 
conditions in the carrying-out of the work. 
The Chicago Telephone Company will 
do the work to the southern city limits of 
Kenosha, Wis, 51.6 miles from Chicago, 
where its jurisdiction ends. From Kenosha 
to Milwaukee the Wisconsin Telephone 
Company will complete the work. 
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Vitrified-clay conduit is used throughout. 
From Chicago to Rogers Park twelve ducts 
have been installed, and from Rogers Park 
to Evanston ten ducts. ‘This part of the job 
was completed about a year ago and the 
cable has been pulléd in. Since that time 
the conduit has been laid between Evanston 
and Waukegan except a few short gaps 
which are now being closed. From 
Evanston to Winnetka there are eight ducts, 
from Winnetka to Lake Forest six, from 
Lake Forest to Waukegan four, and from 
there to Kenosha three. 

Each duct will be provided with a 120- 
pair paper-insulated lead-covered cable, бо 
pairs of which are 16-gauge and 60 pairs 14- 
gauge wire. The cables, as previously 
mentioned, will be equipped with Pupin 
load coils, which will be contained in iron 
pots and placed in manholes of special 
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large size inserted in the line at intervals of 
about 1+ miles. These manholes are of 
varying sizes and construction to meet the 
special conditions. | 

The trench is dug 2ft. to grade. : The 
topography of the route is such, how- 
ever, as to require a ditch 5ft. or 6ft. 
deep occasionally while in other places 
filling in has to be done. In crossing 
streams and viaducts special construction 
has been necessary in several cases. 

The conduit construction is of two 
classes—class A and class B. ‘The former 
is used through city limits, under 1mproved 
streets, over sharp hills and through ravines 
or other places where there is considerable 
liability of interruption. In this class the 
tile is entirely surrounded by three inches of 
concrete, as shown in Fig. r. Class B, 
shown in Fig. 2, is used in cross-country 
work. As shown in the drawing of this con- 
struction, a 4in. bed of concrete is laid in 
the bottom of the trench, upon which the 
tile is laid. ‘Two inches of earth is placed 
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over the tile, followed by a туп. creosoted 
plank. Fig. 3 shows a 4-duct trench just 
before the creosoted plank is placed in 
position. In class B construction a piece of 
burlap is placed about the joints, which are 
then covered with a іп. coat of cement 
mortar. 

At intervals of боой. concrete vaults 
are installed, into which the conduit is 
drained. The drain to each vault is from 
3ooft. on either side, the fall being 2in. 
in rooft. A cross-section through the 
vault is shown in Fig. 4, which gives a 
good idea of the construction. In cities the 


vaults are drained to the sewers and in the - 


country to low places. 

The mixture for the construction of the 
vaults is, for the roof and sides, one part 
cement, three parts sand, and five parts 
gravel. In the trenches and for the floor of 
the vault the mixture is 1, 4, 8. Concrete 
mixers are used, which deliver six cubic feet 
of concrete every two minutes. 

At present four gangs ranging from 50 to 
тоо men ате at work. Тһе men, with the 
exception of one gang, camp along the 
route, 

In many places where the surface is tough 
a plough (see Fig. 5), especially built for the 
work, is used to cut the trench. It is drawn 
by a cable attached to a capstan which 
is turned by a team of horses, as shown 
in Fig. 6. 

The work is progressing rapidly, although 
some difficulties are encountered.’ Consider- 
able trouble has been caused in places by 
running quicksand, and in some places 
running water 15 encountered just below the 
surface. 

The work is being done in a thorough and 
permanent manner, and whilst the cost is 
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considerable, it is figured that improved 
service, ample provision for future expansion, 
and the absence of the large maintenance 
cost incident to aerial lines warrant the 
expenditure. The total cost of the conduit 
complete will be in the neighbourhood of 
250,0co dollars and of the cable installed 
400,000 dollars.— Western Electrician. 


<> 


Cement Bases for Wooden 
Poles. 


NEW method Ф installing wooden poles 
for overhead lines has lately been 
introduced in America. 

The process consists in mounting the 
pole on a base block of cement, with 
which, however, it does not come into 
direct contact. There is a space between 
the foot of the wooden pole and the top 
of the cement base, and the pole is attached 
to the base by four iron splice-plates or 
fish-plates. The cement base stands Sin. 
to roin. above the ground level, and is 
a prism of the same diameter as the pole 
which it has to carry. The attachment of a 
wooden pole to such a foot takes only about 
twenty minutes ; and the same is true in the 
matter of replacing one pole by another. 
To put a cement base on an old pole with a 
rotten foot the latter is sawed off about 8in. 
to roin. above the ground and without 
removing the wires lifted a couple of feet 
away and leaned to one side ; the old rotten 
foot is then removed, the hole somewhat 
enlarged, the ready-prepared cement stump 
or base is set in the hole and well rammed 
in and the old pole then attached to the 
cement base by the fish-plates, leaving, say 
2in. between the two. ‘The life of a pole 
thus mounted is reckoned at sixteen years. 
As regards the resistance of the cement base 
to breakages—that has been settled beyond 
question by the simple means of attaching 
a rope to the top of several poles and 
pulling horizontally thereon until something 
gave way. That “something” was in every 
case the wooden pole. 


The bases are moulded in а plain 


prismatic box, well rammed in, and left two 


or three days in the mould to set; they are 
then firm enough to handle without danger 
of injury. The bases are left to dry another 
week after removing them from the mould.— 
Scientific American, 
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The Steinmetz Alternating- 
current Railway Motor. 


qe object of an invention recently 

patented by Charles P. Steinmetz is 
to Sidi. a motor having an altered speed 
torque characteristic, the better to adapt it 
for certain kinds of work—such, for instance, 
as railway work or other applications requir- 
ing a large starting torque. 

When a direct-current series motor is 
supplied from a constant potential source, 
and when the load on the motor is increased 
so as to require greater torque, the speed 
falls sufficiently to reduce the counter-electro- 
motive force of the motor by the necessary 
amount to permit a flow of current for giving 
the required torque. Аз the load is still 
further increased, the speed is still further 
reduced, until at zero speed the flow of 
current is limited only by the ohmic resist- 
ances of the motor circuit and the torque 
is enormous. With an alternating-current 
motor, on the other hand, the counter-elec- 
tromotive force due to rotation and the 
ohmic resistance are not the only impedances 
opposed to the flow of current. The 
counter-electromotive force of self-induction 
of the motor circuits is an important factor. 
The self-induction of the armature increases 
as the speed of the motor decreases, and 
tends to counterbalance the decrease in 
counter-electromotive force of rotation due 
to the decrease in speed. Therefore, when 
the load increases by a certain amount, the 
speed of the motor decreases a greater 
amount than it would decrease in a similar 
direct-current motor in order to obtain the 
requisite current flow for supplying the 
required torque, since the current increases 
with decrease of speed at a slower rate than 
in a direct-current motor. 


In any motor, whether alternating or direct 
current, having what may be termed “ѕепеѕ” 
characteristics—such, for instance, as tlie 
series motor, whether direct or alternating, 
and the repulsion motor for alternating- 
current—the field strength increases with 
increase of current. The increase of field 
strength tends to balance the drop in counter- 
electromotive force due to decrease of speed 
with increasing load. Evidently if this 
increase of field strength with increased 
current flow could be reduced, the speed- 
torque characteristic of a motor would be 
altered, so that for a given decrease in speed 
a greater decrease in counter-electromotive 
force would result with greater increase in 
current flow, and a consequently greater 
increase in torque—that 15, by reducing the 
increase in field strength with decreasing 
speed in an alternating-current motor the 
speed-torque characteristic may be altered 
so as to conform more closely to that of a 
modern direct-current railway motor. This 
result may be accomplished by so propor- 
tioning a portion of the magnetic circuit that 
saturation is reached with a certain pre- 
determined current flow, so that a decrease 
in speed to produce a current flow in excess 
of the predetermined value will produce no 
corresponding increase of field strength, so 
that a small decrease of speed will produce a 
large increase of torque. 

One feature of the invention consists in 
securing the desired saturation of а portion 
of the magnetic circuit of a motor, of the type 
in which the field is approximately uniformly 
distributed around the armature, by removing 
a portion of the iron of the field or stator 
adjacent to the armature coils short-circuited 
by the rotor brushes. By this means. not 
only is the desired saturation obtained, but 
the magnetic field at the coils undergoing 
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commutation is weakened and the commu- 
tation consequently improved. 

The smaller increase of torque for a given 
decrease of speed in an alternating-current 
motor as -compared with a direct-current 
. motor of a similar type, which for low speeds 
is disadvantageous, is also frequently dis- 
advantageous at high speeds, since the 
smaller decrease of torque with increase of 
speed may result in a serious overloading of 
the motor at high speeds. In order to 
prevent this overloading, means may be pro- 
vided for accomplishing the reverse of the 
object of the arrangement for altering the 
torque characteristics at low speed -that is, 
for increasing the field strength as the motor 
speed increases. The field strength of the 
motor could, of course, be increased by 
increasing the potential impressed on the 
motor; but this would also increase the flow 
of armature current, and would simply over- 
load the motor more than before. In the 
Steinmetz motor, an auxiliary winding is 
employed, arranged to increase the field 
strength of the motor at high speeds without 
increasing the flow of armature current. By 
connecting this winding in series with the 
main field coils of the motor for high speeds, 
a greater Increase of counter-electromotive 
force with a given increase of speed is 
obtained, with consequently a greater de- 
crease in current and torque. In order to 
prevent the auxiliary coil from affecting the 
current in the armature, it is essential that 
it should be arranged non-inductively with 
reference to the armature winding, and since 
a winding placed with its opposite sides 
adjacent to the armature brushes is in a 
non-inductive position relative to the arma- 
ture, it is possible to utilise the recesses 
formed by removing a portion of the stator 
iron adjacent to the brushes for receiving 
the auxiliary coil. In Fig. 1 (F) represents 
the field winding, and (A) the armature wind- 
ing, Of an alternating-current motor. The 
armature winding is provided in the usual 
manner with the commutator brushes (b b). 
It will be seen that the iron of the field 
magnet is cut away at (ff), so as to form two 
recesses adjacent to the commutator brushes. 
These recesses not only serve to give a weak 
field for the coil undergoing commutation, 
but also serve to produce a saturation of the 
field-magnet structure at these points when 
the current in the field winding rises to a 
certain amount. 

Referring now to Fig. 2 (1 1’) represents 


approximately the speed-torque curve of an 


ordinary repulsion motor. If the magnetic 
circuit of the motor becomes saturated by 
the current which flows in the motor wind- 
ing when the speed falls to an amount 
indicated by the point (3) on the curve (т 1’), 
upon further decrease in speed the fall in 
the counter-electromotive force of rotation 
wil no longer be partially balanced by an 
increase in field strength, so that a small 
decrease in speed will result in a compara- 
tively large decrease in counter-electromotive 
force, a comparatively large increase in 
current and a comparatively large increase 
in torque. In other words, the speed-torque 
curve will be steeper than it would have been 
without saturation—that is, the torques for 
the different speeds below point (3) will be 
indicated by the curve (3 2). Thus the 
torques for the low speeds are increased by 
the saturation of a portion of the magnetic 
circuit. 

(C) Fig. 1. represents an auxiliary coil or 
winding which is placed in the recesses in 
the field magnet adjacent to the commutator 
brushes. It will be seen that this coil is 


in non-inductive relation to the armature 
winding—that is, it can induce in it no 
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current by transformer action, but it is 
most effectively disposed for producing a 
flux which generates an electromotive force 
in the armature winding, due to its rotation. 
For a given current strength in coil (C) 
this induced electromotive force will increase 
with increase of the motor speed, and if 
the coil be properly connected the electro- 
motive force induced thereby will assist the 
counter-electromotive force induced by the 
main field winding (F), so as to produce a 
greater increase in counter-electromotive 
force, and consequently a greater decrease 
in current flow and in torque for à given 
increase of speed. In other words, the 
speed-torque curve will be made steeper at 
high speeds by the introduction of the 
auxiliary coil (C), as indicated by the curve 
(3 2°) Fig. 2. Consequently, by means of the 
saturation of the field coil at low speeds 
and the introduction of the auxiliary coil 
at high speeds, the speed torque character- 
istic of the motor may be altered from the 
curve (1 1’) to the curve (2 2’). 

In Fig. 1 1s shown a controlling switch (D), 
adapted to cut the auxiliary coil into and out 
of the circuit of the field winding. In the 
first position of switch the field winding 
alone is connected to the line wires (L), as 
will be seen by tracing out the circuit. In 
the second position of the switch the 
auxiliary coil 15 included in series with the 
field winding, so as to increase the field 
. strength of the motor. 

At low speeds, by reversing the current in 
the coil (C) so as to make it demagnetising, 
the magnetic field can be reduced and the 
speed so increased, giving a similar effect 
to that produced by saturation.— Western 
Electrician. 
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Magnetic Indicator for 
Tempering Steel. 


Ат the recent British Association meeting 

Mr. William Taylor described some 
novel magnetic indicators which he had 
devised for indicating the temperatures of 
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steel during the process of hardening. It 
occurred to hin: that, since the critical tem- 
perature for tempering is also a critical 
temperature magnetically, he might avail 
himself of the magnetic change in order to 
guide his tempering work. His attempts to 
do this were most successful. The method 
by which he experimentally demonstrated 
that the idea could be utilized in practice 
consisted in arranging a circuit containing 
two coils and a telephone receiver. Through 
a third coil, placed between these two coils, 
was sent an alternating current, and the 
positions of the coils were adjusted until no 
sound was heard in the receiver. Then, 
interposing between either of the outer coils. 
and the central one a piece of iron or steel, 
a sound was immediately heard in the 
receiver ; but when the sample of metal was 
heated to its critical point it lost its magnetic 
properties and the sound ceased. It was 
then quenched. Using this test, he found 
that there was no difficulty whatever. in 
tempering his tools, and that, in consequence 
of it, warping and changes of size were 
avoided. It was found that if the sample 
was allowed to cool below the critical point, 
so that sound was again heard in the tele- 
phone, the tempering was imperfect. As 
the apparatus described is hardly suitable 
for factory work, a modified instrument was. 
made. This consisted of a permanent horse- 
shoe magnet having extended soft-iron poles. 
One of these poles was arranged so as to 
rock back under normal conditions. By 
placing the sample of steel to be tempered 
at the tips of the two soft-iron poles, both 
were held down by magnetic attraction ; but 
when the sample was heated until it lost its 
magnetic properties the rocking pole was at 
once released, and, flying back, gave the 
signal for quenching. This device, was 
found to be of great practical service in 
making the work of miscellaneous hardening 
safe and certain in its results. By means of 
it tempering is carried out at temperatures 
less than those used by a skilled workman, 
and in this way overheating, resulting in 
brittleness, cracking, and warping, 15 avoided. 
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The Stassano Electric 


Furnace. 
FRANK C. PERKINS. 
c 
HE accompanying  illus- 
trations and drawings 
show the details of con- 
struction of a new elec- 
tric furnace installed at 
Turin, Italy, and operated 
by the artillery construc- 
tion works of the Italian 
War Office.. The furnace was designed by 
Ernesto Stassano, director of the Forni 
Termoelettrici Stassano Company. The 
furnace absorbs r4okw. of electrical energy, 
a polyphase current being employed with 
Зо volts pressure between each phase. It is 
used for refining pig-iron and melting scrap, 
and is charged with 200 
kilograms of pig-iron turn- 
ings, together with suff- 
cient ore to supply what 
oxygen 15 necessary for 
removing the impurities of 
the pig-iron ; also a proper 
proportion of lime for the 
slag. From 200 to 300 
kilograms of iron and steel 
scrap 1s employed, as well 
as some ferro-manganese 
and ferro-silicon, in the 
proper proportion to di- 
oxidize the charge and 
to introduce the required 
amount of manganese. 
The following interesting 
data are given by Colonel 
Corbetto, director of the 
War Office plant : 
The  Stassano rotary 
electric furnace erected 
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in the works ot the Army Board is capable 
of producing a good quality of shot steel 
by utilizing broken iron and steel and iron 
and steel turnings, such as produced by the 
ordinary working in military shops. The 
War Office has decided to work the furnace 
for the regular production of shot steel as 
the result of the report of delivery and 
tests of steel produced at this plant. The 
furnace installed is capable of producing 
2500 kilograms of steel every twenty-four 
hours in four discharges, consuming for each 
discharge about 850 kilowatt-hours of electric 
energy in the form of three-phase current at a 
potential of 80 volts between one phase and 
the next. | 

The product made by the Stassano electric 
furnace is steel to be used for artillery pro- 
jectiles, containing from 0.3 to 0.4 per cent. 
of carbon, about the same percentage of 
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phosphorus, and from 1.2 to 1.5 per cent. 
of manganese. 

During the process of electric smelting it 
is asserted that the loss in weight is very 
little, while the consumption of electrodes is 
less than 5 kilograms per ton of steel. It 
is maintained that the consumption of electric 
energy is less than 1.3 kilowatt-hours per 
kilogram of steel produced. 

The refractory covering of the furnace is 
said to last about a month, while the cost of 
renewal is about ten francs. The electric 
furnaces of the Stassano design аге of both 
rotary and fixed types. The fixed electric 
furnaces for copper ores are said to have 
given excellent satisfaction. 

‘The Stassano rotary furnace comprises 
a metal armour mantle of cylindrical shape, 
terminating at the top in a truncated cone, 
internally lined with fireproof material, into 
which opens the melting chamber of circular 
cylindrical form terminating at the top in 
a cupola vault. There are openings provided 
in the refractory wall to give passage to the 
electrodes extending to the interior of the 
melting chamber and meeting one another 
in the centre. 

The voltaic arc is thus produced at a 
convenient height above the bottom of the 
furnace. A current of water is caused to 
circulate in the double wall of the cylinders 
in which the carbons are placed, thus main- 
taining a comparatively low temperature in 
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the coupling between the metallic part of the 
carbon-holder and the electrode. 

A hydraulic cylinder is connected above 
each of the cylinders with a piston, the rod 
of which is in the plane passing through the 
axis of the carbon-holding cylinder which 
is connected to the end of the rod. There 
is a strong gear wheel connected below the 
base plate of the armour. By gearing with a 
shaft, a rotary movement is given to the 
wholefurnace. There are brushes bearing on 
rings, conducting current to the electrodes. 

In this rotating furnace the active agitation 
of the molten material is of great value in 
assisting the chemical reactions. The time 
necessary for these reactions to take place is 
greatly reduced, and the furnace may be 
worked under full load, obtaining the highest 
economy in utilizing the electric current. 

The fixed electric furnace of the Stassano 
type is so designed that the molten material 
in the upper part of the bottom, which is the 
hottest part, may remain for a long time in 
the subsequent decantation chamber, allow- 
ing of complete separation of the cinder from 
the matte or useful part 1n the case of copper. 
— Western Electrician. 
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Advice to A |pprentices. 


c 


N excellent address was 
that recently given by 
Prof. V. Karapetoff, 
of Cornell University, 
to the engineering 
apprentices of a large 
American works. 

The following digest, which is abstracted 

from a report in the Western Electrician, 

will be read with interest and profit by all 
students and apprentices. In the beginning 
the speaker cited as the three essentials for 
success in engineering— Professional Know- 
ledge, Knowledge of Human Relations and 

Business Forms, апа Strong Personal 

Character. The following gives the ways 

and means put forward in the address for 

acquiring these great qualifications :— 

т. While in the works you learn the con- 
struction of machinery, the manufacturing 
operations and testing without a particular 
effort. However, the question Why?" is of 
decided importance; do not be satisfied 
with * How?" Get into the habit of analys- 
ing. To get full benefit from the factory 
Work, keep regular notes on your work, make 
Sketches, keep on a separate sheet your 
doubts, to be straightened out at a future 
opportunity, make rough check calculations 
on machines you are working with; also, 
you must devote part of your evenings to 
systematic study—namely : 

2. Read at least one electrical magazine 
regularly and keep some kind of an index 
of information on at least one subject in 
which you are particularly interested. 

3. Go over your college books and notes 
and see that you are sure in fundamentals. 
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4. Gradually get familiar with the standard 
electrical books; go from time to time to 
the public library and see if there is anything 
new in your speciality. 

5. Select some one branch of electrical 
engineering and devote all your extra time 
to it. 

6. Do not miss a chance to make'an 
original investigation whenever you havejan 
opportunity. 

You naturally expect some day to occupy 
responsible positions. This is impossible 
without a knowledge of human relations 
and business forms. 

I. Observe the characters of men you are 
working with, such as: influence of age; 
education ; nationality, &c. 

2. Observe the things that make them 
successful ; things that are an impediment in 
their work; things that they would like to 
have; things that make them happy and 
unhappy. 

3. Observe the foremen and their ways of 
conducting their departments. Make clear 
to yourself what you would consider an ideal 
foreman. Do not judge the foremen by the 
way they treat you. 

4. Observe the general factory system as 
far as you can. In particular, gradually find 
out: General subdivision of duties of the 
executive officers ; the management, com- 
mercial, engineering, manufacturing, erecting, 
selling department, &c. Arrangement of 
factory buildings and the general idea of this 
arrangement. Orders, cost, accounting, &c. 
Causes of waste of time and materials, and 
possible remedies. 

5. Get a thorough understanding of the 
significance of co-operation in modern 
industry. 

6. Do not get rusty in regard to general 
life questions ; continue reading books on 
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philosophy, economics, history, &c. This 
wil make human relations clearer to you. 
Besides, a man in a responsible. position 
must be a well-educated man ; he should be 
posted on many general things and ought | to 
be able to speak about them. 


Engineering: and business ОО are 


the necessary conditions for usefulness 
(success and usefulness are not always the 


same), but the proper development of the 


character 1s the third necessary condition. 

What is the use of having a profound 
engineering knowledge if you have not the 
necessary perseverance to achieve results? 
Or to hàve а knowledge of business forms 
and relations, if your temper is such that no- 
body cares to be associated with you in 
business ? 

Practise daily the qualities of the character 
that you find essential for a good citizen and 
good business man. 

1. Work patiently on any problem until а 
result is achieved. If it should be impossible 
to get satisfactory results, at least make clear 
to yourself the causes and limitations. 

2. Be honest in all things. Do not be 
afraid to confess your mistake or ignorance. 
Train your character by doing your work 
cheerfully. 

3. Keep down your selfish personality and 
ambition. Do not let them interfere with 
your business. The highest form of per- 
sonality and ambition is to have your part of 
the work done in the most ideal way. 

4. Be generous, polite and considerate to 
others ; there are no circumstances where 
you would be justified in breaking this rule. 
Remain dignified even under unjust reproof. 

5. Remember that you work for the future ; 
shape it aright now, and it will come as you 
expect it to be. 

<> 


The Cadmium Cell as a 
Standard of E.M.F. 


HE advantages of the cadmium cell as 

a primary standard of electromotive 

force are now well recognized. Its tempe- 
rature coefficient is small, compared with the 
Clark cell, and the electromotive force 15 
near unity in value. Until recently we had 
every reason to believe that its permanence 
was at least equal to that of the Clark cell, 
апа it was no more difficult to set up. It 
was with these ideas in mind, says the 


Electrical Review, New York, that the. sub- 
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stitution of the cadmium cell has been 
urged to replace the Clark cell, which has 
heretofore been the recognised standard ; in 
fact, this substitution has been recommended 
by à number of scientific bodies, and at the 
meeting of the British Association a report 
was made by the committee on practical 


- standards of electrical measurement in which 
. the change is recommended. 


Unfortunately, more recent work with the 


. cadmium cell has thrown: some doubt upon 


its permanence; an article appears in the 
Physical Review for August, contributed by 
Professor George A. Hulett, on this subject. 
Professor Hulett’s work with the Clark cell 
is well known, and he here gives some of his 
most recent results. They bear out the 
opinion expressed somewhat earlier in the 
year; that 1s to say that, as at present con- 
structed, the cadmium cell can hardly sup- 
plant the Clark cell as a primary standard of 
electromotive force. Until the cause of the 
trouble has been located or avoided, it would 
seem well not to make any change in the 
standard. This criticism should be applied 
to the cadmium cell merely as it 1s now 
constructed. The inference 15 not that the 
cadmium cell will not eventually supplant 
the Clark cell ; in fact, we have good reason 
to hope that the change may be made with 
confidence before long. It will be remem- 
bered that just such difficulties were en 
countered in bringing the Clark cell up to 
its present highly-developed condition. But 
until there is no question as to the reliability 
of the cadmium cell there should be no 
change made in the standard. 
=” А 

School for Wireless Telegraphy. 

In the August issue of THE ELECTRICAL 
MAGAZINE we had occasion to reply to a corre- 
spondent requiring information as to schools where a 
specihc training in wireless telegraphy could be 
obtained. In connection with this we are pleased to 
bring to our readers’ notice the London Telegraph 
Training College, Morse House, Earl’s Court, S.W., 
from whom we have received an admirable descriptive 
publication, which combines sound, well-written 
advice to the young man about to enter business, 
with a list of the successes of the college and a 
statement of the training offered and fees therefor. 
This is a college devoted solely to the study and 
practice of telegraphy, including wireless telegraphy, 
and students on leaving are proficient and competent 
to take up leading positions in wireless, submarine, or 
inland telegraph services. A special feature of the 
college is that it is licensed by the Government to 
erect an outside aerial conductor for transmitting 
and receiving wireless telegrams, and a complete 
Marconi system forms a part of the equipment of the | 
Wireless Telegraph Department. 
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The “‘Dynamobile ”’ 
a Petrol-electric Road 
Vehicle. 


HE “ Dynamobile,” as placed on the 
market by Messrs. Kuettner, Mac- 
donell, & Cookson, Ltd., 37, Endell Street, 
Long Acre, London, W.C., is one of the most 
recent introductions in the motor-car field, 
and it possesses many novel features. It is 
essentially a vehicle for arduous conditions 
of service, being powerfully engined and 
exceptionally simple in its design. At the 


x 


same time all parts are readily accessible, 
and the ease and power of its control and 
braking leave nothing to be desired in this 
direction. The driving units consist of a 
petrol engine direct-coupled to a^ dynamo 
which in turn furnishes energy to two rail- 
way-type motors. The following particulars 
are of a 24h.p. car capable of accommo- 
dating a load of 5 tons at a speed of 14 
miles per hour. 

The engine is of the 4-cylinder vertical 
type, fitted with forced lubrication through- 
out, and with both air and water cooling 


“ DYNAMOBILE'' TONNEAU CAR. 


This Car was built for the Prussian manœuvres, during which it was successfully used for Traction, Captive Balloon 
Hauling, and Searchlight purposes. 
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t: DYNAMOBILE " VAN. 


systems. It is rated at 24h.p. and operates 
at a normal speed of тооо revolutions 
per minute. It is placed directly above 
the front axle in front of the driver's seat, 
with the shaft parallel with the length of 
the car. The dynamo armature is direct- 


coupled to the engine shaft, the dynamo 
being situated under theseat. On starting up, 
the ignition is by 4-volt battery and induction 
coil, subsequently current for the purpose is 
supplied either by the dynamo or a magneto. 


The dynamo is a four-pole totally enclosed 
machine, fitted with forced lubrication, 
and generally built in accordance with best 
modern practice. It is compound wound, 
and has a full rated output of 15}kw. at 200 
volts when running at a normal speed of 
тооо revolutions per minute. 

The two motors are of the series-wound 
dust-proof railway type, each coupled through 
single-reduction machine-cut gear to one of 
the rear wheels of the car. The driving 
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wheels thus run free on the axle, and no 
differential gear is necessary—a decided 
advantage over the ordinary petrol car or 
single motor electric car. The motors are 
suspended on springs in a manner similar 
to that usual on electric tramcars ; this gives 
elasticity to the drive, and ensures a gentle 
even start and running. The motors are of 
ample size, each being sufficiently powerful 
to drive the vehicle alone in case of emer- 
gency, and thus there is no chance of over- 
loading either motor even when taking sharp 
curves, and the outer one is called upon to 
do extra duty. The connection between 
the driving motors and the car wheels is a 
feature meriting particular notice. The 
puinciple of dividing the motor power into 
two distinct self-contained units does away 
with the necessity of differential gear, which 
is in itself an expensive and frequent source 
of trouble in standard petrol cars. The 
actual arrangement of the drives is extremely 
simple and well arranged, and, moreover, 
whilst all parts of the motors and gearing 
are in dust and damp-proof cases, they are 
readily accessible. The reduction gearing is 
enclosed inside a large diameter brake drum, 
which is fitted on the inner side of each 
driving wheel. The advantages of this 
arrangement are very apparent : separate gear 
cases and their attachments are not necessary, 
the large diameter drums serve as powerful 
braking points, and they also serve to fill-in 
the running wheels, making them of the 
solid type, and preventing the lifting and 
throwing of dust or mud which occurs with 
open spokes. All the car wiring 1s enclosed 
in screwed iron barrel, the motor leads being 
completely encased right from the controller 
to the inside of the motor cases. 

The electrical, petrol and steering control 
are all centred at the one pillar in front of the 
driver. The three motions are concentric ; 
the engine control lever is uppermost ; below 
that is the steering wheel with solid vertical 
shaft engaging in the usual manner with the 
front axle; the lower wheel is that of the 
electrical controller, which is of the rheostatic 
tramway type, having five running notches, 
and in the opposite direction from the “ off” 
position, two braking notches, and beyond 
the second braking notch two reverse running 
positions. The main switch of the dynamo 
circuit is of the oil-immersed type actuated 
by a foot pedal placed immediately below the 
control pillar. The engine starting induction 
coil switch 15 close alongside, and foot and 
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hand levers for the mechanical brakes are 
within easy reach and in most convenient 
positions. 

One of the most important features is the 
great control under which the car is, under 
all circumstances. The foot-brake is used 
whilst driving under ordinary circumstances 
in the streets. А powerful hand-brake is a 
reserve to the foot-brake, and is specially 
used in cases where the car has to stop on 
inclines for a long time. Besides these two 
mechanical brakes there аге the two electric 
brakes, as mentioned above ; the first is used 
for hill work and in emergency cases going 
down hill—the current is cut off by means 
ofthe foot lever and the first point of the 
electric brake is put into action, upon which 
the car can coast down hill at the same speed 
at which it moves on the level, without any 
parts being subject to friction or overheating. 

Should the car be required to stop on the 
hill, the second point of the electric brake 
being put into operation will pull it up 
instantly, and this brake is also used to stop 
the car suddenly in close proximity to an 
accident or in any emergency. 

It will thus be seen that this system deals 
with the all-important braking question 
in a most effective manner,and accidents of 
any kind through failing brakes or inferior 
control are practically impossible. 

All the brakes also act in precisely the 
same manner when the car is moving back- 
wards. | 

It may also be mentioned that the motor 
reverse can be: used in this system with the 
same effect as on a steam engine, and there is 
therefore in this a fifth brake in addition to 
the others. 

There are many other advantages attached 
to this design of motor car which would seem 
to ensure its commercial success and general 
adoption for all classes of road and field 
traction. The economy of the petrol drive 
has been combined with the flexibility of 
electrical power in an original and carefully 
thought-out manner which preserves all the 
respective advantages of the petrol car and 
the electric car and avoids the more undesir- 
able features of both. The power equipment 
does not impose restrictions on the design or 
capacity of the car body, and the lightest or 
heaviest vehicles can be fitted on this 
principle. 

A very important feature is that the dyna- 
mobile is practically a portable electric 
generating station, to be utilised for lighting, 
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charging accumulators, or driving motors in 
any place or circumstance. This feature 
renders the design exceptionally suitable for 
search-light operation, and already it has 
been applied to this end. Military waggons 
of the dynamobile type are fitted with a 
complete search-light equipment, the car 
body being fitted with an extending tower or 
ladder to carry the projector lamp ; the com- 
plete outfit is self-contained, self-propelling, 
and readily portable. ‘The current for the 
light is generated by the dynamobile dynamo, 
and the device is brought into action or 
dismounted and moved on in a remarkably 
quick manner. 

Tests have shown that the dynamobile is 
very economical in petrol consumption, and 
it is even more saving in wear-and-tear and 
maintenance expenses. Certainly this new 
type of motor-car would appear to have a big 
future before it. 

< 


** Bennis-Miller-Bennett " 
Neto Patent Chain-Grate. 


ngos are familiar with the well-known 

* Bennis" sprinkling stoker. A new 
type of stoker has been recently put on the 
market by this firm, and is known as the 
* Bennis-Miller-Bennett ” new patent chain- 
grate stoker. 

That there is a growing future before the 
chain-grate class of stoker, all who have 
practical acquaintance with boiler-houses 
are more or less agreed, but hitherto there 
have been many objections connected with 
their use. One of the greatest difficulties 
has been the dumping bar. The principle 
of construction in this type of revolving 
grate is that of a number of short fire-bars 
placed side by side and end to end, and 
threaded on to metal rods so as to form a 
continuous chain like a link belt, the number 
of bars used being adapted to the required 
length and width of the furnace. 

At each end of the grate, and held in 
bearings on the framework of the grate, are 
placed the revolving shafts carrying sprocket 
wheels, which drive the chain of bars. The 
front end shaft is provided with gearing 
drven by the motive power. 

At the back end of the grate it is usual to 
provide what are known as dumping bars. 
These consist of a number of iron castings, 
or, in some cases, one continuous bar. The 
fuel is kept back by means of the dumping- 
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bars until it is thoroughly burned, and the 
ashes and clinker heap up over the top of 
the dumping-bars, and, pushed forward by 
the travelling fuel, fall over into the pit 
provided. 

The difficulty hitherto experienced with 
the dumping-bar was owing to the heat from 


A LINK OF THE “ BENNIS-MILLER-BENNETT " CHAIN-GRATE. 


the furnace and the hot ashes and clinker 
resting upon it, and on account of the air 
coming through the fire-bars, impinging on 
the hot metal, and burning it away. If the 
dumping-bars are made thick to resist the 
heat, then the clinker collects in front and 
will not pass over them, thereby choking 
the бге, If they are made thin they are 
quickly destroyed. Moreover, the last part 
of the grate surface covered by the dumping- 
bars cannot be used for the combustion of 
the fuel, because as the chain of bars turns 


END VIEW OF THE ‘* BENNIS-MILLER-BENNETT '' 
CHAIN-GRATE. 


over the end, the space between the ends of 
adjacent bars opens. Should the clinker 
enter these spaces and remain there, it 
would be crushed, or stop the grate, when 
the space between the fire-bars closes up 
again. For this reason also at the front end 
fresh fuel has to be fed on to the grate at a 
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point where the fire-bars have reached the 
horizontal and are closed. The grate has, 
therefore, to be made longer than is neces- 
sary for the actual fuel combustion area. 

In the new chain-grate all these difficulties 
are overcome, and the dumping-bar is 
altogether done away with. Each end of 
each link is cut away on one side, and 
terminates on the other side in a projection. 
These recesses and projections correspond 
in such a manner that the links fit closely 
together, and the chain of links revolves 
around the terminal supports without any 
projection or aperture forming between the 
links. The upper part of each side of these 
links is fluted to admit air to the fuel, and 
the link is thickened to increase the bearing 
surface of the chain-grate. 

The effect of the improved construction 
of the links is that when they are put 
together end to end and secured by pins 
and bolts, the top surface of the bars is 
practically continuous across the junction of 
each pair of links. With this new design 
there is no danger of clinker or ashes falling 
down and choking any portion of the 
machinery, and, moreover, the whole of 
the back end of the furnace can be used as 
the cooling place for the clinkers. 


<> 


The “ Mirrlees=Diesel”’ 
Oil Engine. 


HE Mirrlees Watson Co., Ltd., Glasgow, 

have introduced an improved type of 

oil engine the design of which includes the 

Diesel: patents, under licence, with many 

important features added by the Mirrlees 
Watson Company. 

The more noteworthy features of the 
engine are that it will use any grade of oil, 
including shale oils, crude naphtha, and 
lamp paraffin, without alteration being neces- 
sary to the engine; that it has very high 
economy, the makers guarantee being a con- 
sumption of crude petroleum not exceeding 
llb. per brake horse-power-hour at full load, 
and that this rate is very nearly maintained 
at half load ; that there 1s no vaporiser used : 
and that there are no ignition devices in the 
shape of electrical contacts, heated tubes, 
flames, &c., and consequently a very prolific 
source of trouble in the ordinary oil engine 
is avoided, and, moreover, by the method of 
firing adopted, premature ignition or back- 
firing is impossible. It is thus essentially an 
engine to be employed for long runs and on 
variable loads, and in this comes as a distinct 
and valuable improvement over preceding 


types. 
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The engine is arranged vertically. It is 
single acting, and operates upon the well- 
known four-stroke cycle, one stroke in every 
four being a power stroke. "There are four 
valves per cylinder, all arranged in the 
cylinder cover, and each valve has a separate 
seat which can be easily removed. The 
valves are mechanically operated by cams 
driven from a shaft running at half the 
speed of the engine shaft. The cylinder 
and cover are provided with ample water 
jackets. 

The oil is injected into the cylinder by air 
pressure just at the end of the compression 
stroke, and burns immediately on touching 
the heated air. The amount of oil delivered 
to the cylinder is determined by the governor 
to suit the variations of the load. Results 
of tests and practice show that the fuel con- 
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sumption is practically proportional to the 
load, that is to say that the combustion is 
perfect, and high economies over a wide 
range of loads are secured. Owing to the 
completeness of the combustion there is no 
smoke formed, and consequently the pistons 
and valves seldom require cleaning, and the 
engine can be run night and day for long 
periods; there is also an entire absence of 
smell from the exhaust gases. 

A large number of these engines are in 
successful use in this country for various 
power purposes, including electric lighting 
and tramway installations, and general works 
and machine driving. The illustrations show 
examples of the four-cylinder and two- 
cylinder patterns; the engine is also built 
in the single-cylinder type, usually for the 
smaller sizes. 


MIRRLEES-DIESEL' Orr ENGINE, Two CYLINDER, 80в.н.р., SLOW SPEED. 
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General Catalogue.—JOHNSON & PHIL- 
LIPS LTD., have sent us a copy of their 
general catalogue in which their various Price 
Lists are embodied in one cover, and which has 
been prepared in an extensible form, so that 
any new lists as issued from time to time may 
be included therein. The catalogue includes 
price lists of the following :—Direct Current 
Dynamos, Direct Current Electric Motors, 
Alternating Current Transformers, Main 
Switches, Direct Current Motor Starters, 
Permanent Magnet Ammeters and Voltmeters, 
Switchboards, Electric Arc Lamps, Feeder 
Pillars and Junction Boxes, Vulcanised and 
V.I.R. Cables and Wires. 


Nernst Lamps.—The A. E. G. ENGLISH 
MANUFACTURING Co. LTD. A large fully 
illustrated price list, just published, cancelling 
all previous lists, and giving full information in 
connection with the numerous sizes and types 
of Nernst lamps and their details and fittings. 


The Cymometer.— MARCONI’S WIRELESS 
TELEGRAPH Co., Lrp. The “‘Cymometer” or 
Wave Measurer is an instrument designed 
by Dr. J. A. Fleming, F.R.S., for making 
measurements in connection with the Marconi 
wireless telegraph system, and also useful for 
testing small capacities, high frequencies, &c. 
The pamphlet sent us is by its title an instruc- 
tion in the use of the instrument, but it also 
gives a full description and illustration of the 
apparatus, and some prices. | 


А.С. Generators and Motors.—CROMPTON 
$ Co. LTD. This firm's new alternating plant 
list. D27, is produced in their usual well-printed 
and convenient-sized form. Full particulars 
and prices of standard types of alternators and 
A.C. motors are given. 


Robertson Lamps.— THE GENERAL ELEC- 
TRIC Co. LTD. We have received a number 
of popular advertising leaflets and signs devoted 
to this well-known type of incandescent lamp. 
One is entitled The Evolution of Light, and 
illustrates the stages of progress from the 
flaring torch to the Robertson; another is in 
the form of a test chart ; and yet another is an 
attractive little card with coloured design. We 
have also received a hanging wall card and a 
desk sign, both of which are attractive and 
should do good work in furthering the sale 
of these lamps. 


Accumulators.— THE CHLORIDE ELEC- 
TRICAL STORAGE СО., LTD., have just published 
a very useful book entitled *General Instruc- 
tions for the Care and Operation of the Chloride 
Accumulator.” This is exceptionally complete, 
and should be in the hands of all who have 
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charge of batteries or are interested in their 
use. | 


Automatic Continuous Feed for Disinte- 
&grators.— THE HARDY PATENT PICK Co, 
LTD., have published a descriptive price sheet 
of this device, which they have introduced to 
meet the demand for a feed to deal satisfac- 
torily with materials such as sugar, corn, rice, 
small coal, and similar materials, which do not 
clog or stick in serrations or pockets of feeds. It 


. consists of a revolving internal drum or barrel, 


having conical pockets round the periphery from 
edge to edge, arranged in a spiral or worm form. 
The material is fed into a hopper, which is 
fixed to the top of the feed drum ; the revolving 
action of the drum carries the material, which 
is deposited in the pockets, to the discharge 
opening—fitted at the bottom of the drum box, 
—and then discharges it into the mouth of the 
grinding machine in a steady and continuous 
feed, thereby considerably increasing the output 
of the grinding mill. 


Tinol.—GUSTAVUS FELDT, 50, Fore Street, 
London, E.C. has sent us price sheets and 
pamphlets describing a new soft solder which 
has been named ‘“Tinol.” This is a paste 


. alloy of lead and tin which is free from acid yet 


contains in itself the necessary flux and cleanser. 
Soldering of tin, copper, iron, &c., 15 effected 
by simply smearing the surfaces with * Tinol,” 
and applying heat either by soldering iron or 
flame. It is a material likely to be very widely 
used for electrical wiring and general engineer- 
ing work, owing to its convenience, efficacy, 
and economy. 


Electric Power in  Mining.—SIEMENS 
BROTHERS DYNAMO WORKS, LTD., have recent- 
ly published quite a number of exceptionally 
well-produced pamplets, including two or three 
which are of particular interest to the mining 
man. Circular Y.M.114 describes the Siemens 
Electric Rock Drills, which are wound for 
three-phase or continuous current at pressures 
not exceeding 300 volts. They are very portable, 
weighing only about r1 10lb., and can be removed 
by taking out three bolts. They strike from 
доо to 500 blows per minute. At the end of 
the circular an interesting table is given of one 
years working of two 1h.p. drills. 

Pamphlet Y.M.3B supersedes Pamphlet 
Y.M.3A, and describes the Siemens-Ilgner 
Electric Winding System. Additional illustra- 
tions and calculations are given, and the list of 
installations has been considerably extended. 
This is a very complete publication, and should 
be in the hands of all connected with mining 
and colliery practice. 
` Pamphlet Y.M.15 is a new illustrated pam- 
phlet showing examples of tools and machinery 
driven by Siemens motors. Numerous well- 
selected and artistic illustrations tell the story 
of the pre-eminence of electrical power ; the 
examples, range from a sewing machine to a 
colliery winding engine. | 
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Fuel Economies. — SANDERS, REHDERS 
& Co, LTD., have forwarded us a copy of 
the third edition of their publication entitled 
“Fuel Economies" which deals with the 
merits and principles of their “Sarco” auto- 
matic CO, recorder. The publication is quite 
a small treatise on boiler-house economies, 
and should be read by all steam users. Full 
particulars of the design and operation of the 
recorder are given, and a long printed list of 
users which accompanied the book indicates 
its popularity and success. 


Cables. — JOHNSON & PHILLIPS, LTD., 
have recently issued a new cable list dealing 
with their well-known rubber-insulated cables. 


Prices are given for cables made to the Cable. 


Makers’ Association standard, with which 
Association the firm are connected, and also 
for * non-Association” grades. 


Simplex Fittings,—SIMPLEX CONDUITS» 
Lrp. Leaflet No. 162 deals with three recent 
additions to the details or fittings used in con- 
junction with the well-known Simplex wiring 
conduits. These include a new type of lamp- 
holder, designed specially for use in damp 
situations, and which, considering its design and 
low price, is sure to be widely adopted. A new 
type of ceiling rose and a novel wall fastener 
designed to replace ordinary plugging are also 
illustrated and priced. 


Incandescent Lamps.—THE ELECTRICAL 
Co., LTD., have published a leaflet devoted to 
their Е.С. (A.E.G.) incandescent lamps. These 
lamps are of standard shapes and sizes, are fitted 
with vitrite, non-hygroscopic caps, and have met 
with a large demand in this country. It is said 
that they can boast of the largest sale on the 
Continent. 


An Automatic File Testing and Indicat- 
ing Machine. —EÉDWARD G. HERBERT, LTD., 
Manchester. The importance of testing files is 
very evident. The first cost of a file is very 
small compared with the cost of the work done 
by it, and a slow cutting file will waste time 
worth many times its first cost. In such words 
is a description of this unique and valuable 
machine introduced. The testing machine 
makes tests of files under actual working con- 
ditions, and the machine itself records the 
results in an easi read curve. The India 
Office and the War Office have acquired these 
machines, and a large number are to be 
supplied to the file-makers of Sheffield. It is 
essentially in quality and not in price that a 
maker of files can hope to succeed, and here is 
a machine to guide his work. We can expect 
to see a large improvement in file-making ere 
long as a result of this machine. 


Lift Controllers, Motor Regulators, Gc.— 
E. P. ALLAM & Co, London. List No. 28 
gives illustration and prices of the “ Premier” 
motor starting and reversing switches and 
speed regulators. List No. 4o describes and 
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illustrates “ Premier" lift controllers as arranged 
for hand-rope control and for electrical control. 


Transformers. —JOHNSON & PHILLIPS, 
LTD., have just published a price list D of single- 
phase and three-phase transformers of small 
sizes (up to 45kw.) These transformers 
are supplied either with air or oil cooling, and 
are designed to give highest efficiencles with 
cool running. 


Switch Pillars and Junction По = 
JOHNSON & PHILLIPS, LTD. Price List J 
gives a well-illustrated ‘description and prices. 
of their well-known types of feeder pillars, 
switch pillars, feeder boxes, &c., also telephone 
pillars, house-service and Joint boxes. 


Core Plate Testing Apparatus.— SIEMENS 
BROTHERS’ DYNAMO WoRKS, LTD. Price 
sheet 19. This apparatus should be of con- 
siderable interest to makers of core plates, to 
electrical engineering works, and to technical 
colleges, for testing the quality of armature 
and transformer plates. Three different ap- 
paratus are described and listed with all the 
necessary accessories. 


Portable Testing Sets.— CROMPTON & CO., 
LTD. Pamphlet No. U 16 describes a portable 
voltmeter and ammeter testing set. By means 
of resistances and shunts the range of this 
useful set is, as voltmeter 0.75 millivolt to 0.6 
volt, and as ammeter o.15 milliampere to 0.6 
ampere. 


Trade Notices. 


Telephones.—GENT & Co., LTD., advise us 
that they hold the contract from the General 
Post Office for the supply of all indoor tele- 
phones for the current year. This firm is 
essentially a British institution, and has been 
engaged in the manufacture of telephones ever 
since the earliest days of their invention. We 
therefore regret thať we inadvertently described 
another firm, in a recent issue of this journal, 
as having the only British telephone works, and 
we tender our apologies to Messrs. Gent, who 
do a large business in all parts of the country, 
and have branches in London and five other 
provincial centres. Their factory and head 
office are at the Faraday Works, Leicester. 


New Branch Office.—THE UNITED STATES 
METALLIC PACKING Co., LTD., have found it 
necessary to open a branch office at Swansea 
to deal with their increasing South Wales 
business. Their Swansea address is Angel 
Chambers, York Street; Telegrams, “Metallic,” 
Swansea ; Telephone No. 408 Y National. 


New Branch Office. —S1EMENS BROTHERS 
DYNAMO WORKS, LTD., have recently opened 
a new branch office at 196, Deansgate, Man- 
chester. The manager of this branch is Mr. 
Philip C. Pope, lately in charge of the con- 
sumers’ department of the Lancashire Electric 
Power Company. 
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Change of Address.—THE CRYPTO ELEC- 
TRICAL Co., owing to large increase in business, 
have been obliged to move to more commodious 
premises. Their new address is 155 and 157, 
Bermondsey Street, London, S.E. 


Works Extensions.—JOHNSON & PHIL- 
1185, LTD., advise. us that they have started a 
Motor Van Department, and will specialize in 
_ the construction of delivery vans suitable for 
railway and other work. Mr. W. Hemingway, 
who resigned the position of chief draughts- 
man of the Daimler Company in 1902, has 
joined the firm and will be responsible for the 
new designs. This firm has also placed con- 
tracts for works extensions as follows :— 
Additions to V.LR. department, Kirk & 
Randall, £6000; new paper-insulated lead- 
covered factory, С. Bollom, £8500; new 
machine shop, Redpath, Brown & Co., £3200. 


P. D. M. Contracts.—PHENIX DYNAMO 
MANUFACTURING Co, LTD., Bradford. In 
these days when everything is done on a big 
scale, when all the talk is of huge firms handling 
tremendous contracts, and performing colossal 
wonders, the meritorious work of our many 
steady-going and successful, although smaller, 
firms may often be lost sight of. The following 
notes of progress will indicate how necessary 
it is for the prospective buyer of plant to keep 
his eyes clear when viewing the field of electrical 
manufacture, so that he shall not be so dazzled 
by the splendour of the immense contractor 
as to overlook the possibilities of the smaller 
one. 


Among work recently completed by the 
Phoenix Dynamo Manufacturing Company is a 
6ookw. set for the Gloucester Corporation ; the 

dynamo has gone through very satisfactory 
trials, and is coupled to an engine by Messrs. 
W. Sisson & Co., running at 280r.p.m. 


For the Johannesburg Municipality, to the 
specification of Messrs. Mordey and Dawbarn, 
and to the order of Messrs. D. Stewart & Co., 
they have recently completed four motors 
which have to run under abnormal conditions. 
These are for driving blowers in connection 
with gas plant, and are required to give an 
output of 54b.h.p. at any speed between 175 
to 700r.p.m. when running on a 460-volt circuit, 
the speed regulation being obtained entirely by 
means of field regulation. This speed variation 
is common with all the large machines recently 
made by this firm. The four motors mentioned 
went through an exhaustive series of tests by 
the consulting engineers, in which the specified 
conditions were most satisfactorily met, and the 
machines showed a very high overload capacity 
at all speeds. 


For the West Riding County Council, to the 
order of S. Dixon & Sons, two 8okw. sets, with 
Willans and Robinson's engines. 

For the Barrow-in-Furness Corporation, a 
balancer booster set. | | 
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For the Great Western Railway Works at 
Swindon, three 165kw. slow-speed sets, running 
at 200r.p.m. for direct coupling to gas engines. 


Among contracts now in hand may be men- 
tioned a 200kw. set, with Willans & Robinson’s 
engine, for the Nuneaton Electricity Works. 
A large contract for auxiliary machinery for the 
Birmingham Corporation consisting of two 
1ookw. balancer sets ; one 200kw. motor gene- 
rator ; four sokw. balancer booster sets; and 


. two trunk main feeder boosters, each set to 


consist of two 42kw. machines with motor for 
driving same. For the Farnley Iron Co, 
Leeds, they have on order a special dynamo 
for direct-coupling to a Premier gas engine, the 
output being I40kw. at тосг.р.т. For the 
South African Technical College they have 
received orders for the complete equipment of 
their electrical laboratories. For the Kent 
Electric Power Co., 350h.p. of three-phase 
motors and motor generators. For the Camp- 
bell Gas Engine Co., Halifax, to the specifica- 
tion of Messrs. Shepherd & Watney, they have 
on order seven motors totalling jooh.p. For 
the Urban Electric Supply Co., Hawick, they 
have recently delivered motors totalling 200h p. 


We understand that the Phoenix Dynamo 
Co. have machines on order totalling 5oooh.p. 


The company also report that the sale of 
their electric drilling machine is proceeding 
satisfactorily, and that they have recently 
placed upon the market an electric bench type 
grinding machine. 


Graham, Morton & Co.— Mr. Maurice 
Graham we hear is now completely recovered 
from the serious operation he has successfully 
undergone owing to an attack of appendicitis, 
and we are pleased to hear that he will again 
attend to the management of the business 
of Graham, Morton & Co, who, we are in- 
formed, have purchased from the liquidators 
of Graham, Morton, Ltd., the whole of the 
drawings, designs, copyrights, patent rights, 
wood patterns, and models, and a large quantity 
of tools and machinery for the equipment of 
their new works in Leeds, and so continue the 
manufacture of their specialities of elevating 
and conveying machinery for which they are so 
well known. 


Exhibition Awards. 


THE UNITED STATES METALLIC PACKING 
Co. LTD. advise us that they have been 
awarded a gold medal for the excellence of 


their exhibit by the jurors of the Tourcoing 
Exhibition. 


SIMPLEX CONDUITS, LTD., have been very 
successful at the Milan Exhibition. They have 
been awarded two gold medals, one for the 
Marine section, and one for the Land section ; 
also two silver Collaborateur medals, and one 
bronze medal. 
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Power. 


Electric Pumps. Phillippi. 

Measuring the Voltage at the End ot a 
Line. 

Electric Power in Rail Mill. Wiley. 

Automatic Voltage Indicator and Insula- 
tion Control.. Kullmann. 

Wind Pressure on Cylindrical Con- 
ductors. A.J. Bowie. 


Traction. 


Bridges for Electric Railways. C. C. 
Schneider. 

Importance of Effective Brush Holder 
Inspection. H. Schlegel. 

Interurban Train Testing Apparatus. 
S. W. Ashe. 

Cast Iron and Steel Wheels in City 
Service. J. Andrews. 

The Port Morris Power Station of the 
New York Central Railroad. 


Braking for Electric Cars. G. C. 
Graham. 
Different Systems of Brakes. Н. S. 


Williams. 

Dimensions of Car Bodies for City 
Service. H. Gerow. 

The Causes of Corrugations in Rails. 
J. Hart. 

Steam Railways and Electric Traction. 
Important London and North Western 
and Midland Railway Schemes. 

Electric Traction in the Simplon Tunnel. 


Elek. Zeit., 30/8/06 

Phil. Mag., 
Sept.[o6. 

Elec. Journal, 
Aug./o6. 

Elek. Zeit., 
19/7/06. 

Elec. Wlad., 
29/9/06. 


Str. Rly. Journal, 
15/9/06. 

Str. Rly. Journal, 
8/9/06. 


| Str. Rly. Journal, 


8/9/06. 
Str. Rly. Journal, 
8/9/06. 
Str. Rly. Journal, 


29/9/06. 
Str. Rly, Journal, 
29/9/06. 
Str. Rly. Journal, 
29/9/06. 
Str. Rly. Journal, 
" 29/9/06. 
ight Rly. & Try. 
Tous. 7/9106. 
Try. & Rly. Wld., 
6/9/06. | 


Electrician, 
28/9/06. 


Central Station Practice. 


How Much Money Should a Central 
Station: Expend tor Advertising Pur- 
poses? 

Central Station Light, Heat, and Power 
Principles. N. Harrison. | 

The Easiest Place to Work Central 
Station Economies (Fuel). К. B. 
Holbrook. 

The Burning of Cheap Fuels. 


Feed-Water Purification. R. T. Strohm. 
The Comparative Costs of Steam En- 


gines, Steam Turbines, and Gas En- 
gines for Works Driving. 


Elec. Wld., 
. 22/9/06. 


Central Station, 
Sept./o6. 

Elec. Wld., 
Sept.Jo6. 


Elec. Wid., 
Sept./o6. 
Elec. Wid., 
Sept./o6. 
Elec. Kev., 
7/9/06. 


Lighting and Heating. 


The Sources of Error in the Harcourt 
то c.p. Pentane Standard. J.S. Dow. 

Electric Lighting from Tramway 
Feeders, 

Wiring and Lighting Equipment of an 
Eight-roomed Residence. 

Illumination. W. S. Franklin and W. 
Esty. 

Measuring Mean Spherical and Mean 
Hemi-spherical Candle Power. Mon- 

. asch. 

Uniform Symbols for Wiring Plans. 

Notes on Glow Lamp Standards and 
Glow Lamp Photometry. J. S. Dow. 

Suggestions for a Uniform System of 
Estimating Street Illumination and 
Methods for its Calculation. L. Bloch. 

The Osram Lamp. 

The New Forms of Incandescent Electric 
Lamps. C. К. Boehm. 


Elec. Rev., 28/9/06. 
Elec. Rev., 28/9/06. 


Elec. Wid., 
Sept.[o6. 
Elec. Wid., 
Sept [об 
Elek. Zeit., 
26/7/06. 


` Elec. Wld., 8/9/06. 


Electrician, 


14/9/06. 
Elek. Zeit., 


24/5/06. 


Elek. Zeit., 9/8/06 
Jour. f. Gasbeleuch 
и. Wasser ng. 

18/8/06, 


* 
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Telegraphy and Telephony. 


Directed Wireless Telegraphy. H. J. 
Round. 

The Loop-switch and Loop-switch Test- 
ing. W. H. Jones. 

Pupin's Application of Resonance to 
Multiplex Telegraphy. 

Simultaneous Telegraphy and  Tele- 
phony. | 

Concerning Telephone Wires and Tele- 
phone Windings. S. G. McMeen. 

Wireless Telegraphy. M. Wien. 


Elec. Wld., 22/9/06. 
Tel. A ge, 1/9/06. 
Tel. Age, 1/9/06. 


Sound Waves, 
Sept. [06. 

Telephony, 
Sept.fo6. 

Elek. Zeit., 6{9/06. 


Design and Manufacturing. 


Properties of the Series Transformer. 
W. B. Gump. 

Circular Diagrams of Polyphase Induc- 
tion Motors. Lombardi. 


On the Rapid Calculation of Field Coil 


Windings. G.T. Hanchett. 
Commutation in Single-phase Motors at 
Starting. M. Latour. 

Eddy Currents in Slot-wound Con- 
ductors. A. B. Field. 

The Design of  Continuous-current 
Dynamo-Electric Machinery with 
Interpoles. 


The Space Factor of Cables, and Con- 
siderations Controlling Their Cost, 
H. M. Hobart. 


Elec. Wld., 
Sept.[o6. 

Proc. of Ital. Elec. 
Assoc., Vol. 1o 
No. 1, [o6. 

Elec. Wld., 8/9/06. 


Elec. Wld., 8/9/06. 
Elec. Wld., 29/9/06. 


БЇР, 
28/9/06. 


Elec. Eng. 28/9/06. 


Electro-Chemistry. 


Electrolytic Precipitation of Gold from 
Cyanide Solutions. B. Neumann., 
Fixation of Atmospheric Nitrogen 


Calculations: Heat Balance Sheet of 
Blast Furnaces. J. W. Richards. 

The Lines of Current in Storage Bat- 
teries. M. U. Schoop. 

Two Electro-Chemical Processes for the 
Extraction of Silver and Gold. M. 
Vaygouny. 

Electric Smelting of Iron Ore. E. 
Haanel. 

The Measurement of Temperature in 
the Formation of  Carborundum. 
Tucker & Lampen. 

Electrolytic Treatment of Copper Ore. 
W. Stoeger, 


Observations on the Lead Accumulator. 
A W ahter. 


Students. 


Characteristic Performance of Poly- 
phase Magnets. D. L. Lindquist. 

The Alternating-current D'Arsonval Gal- 
vanometer. W. 5. Franklin and L. A. 
Freudenberger. 

Factors Determining 
Needle Galvanometers. 
denberger. 

The Hysteresis Exponent Experimentally 
Determined. E. L, Weber. | 

Oscillographs and Some of their Recent 
Applications. D. А Ramsay. 

The Production of a Rotary Magnetic 
Field Considered Graphically. 

Accurate Speed, Frequency and Ac- 
celeration Measurements. . C. V. 
Drysdale. 


the Design of 
L. A. Freu- 
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Elec. Chem. & Met. 
Ind., Aug.|o6. 
Elec. Chem. & Met. 
Ind.. Aug.|o6. 
Elec. Chem. & Met. 
Ind., Aug. [об. 
Elec. Chem. & Met. 

Ind., July [об. 
Elec. Chem. & Met. 
Ina., Aug.[o6. 


Jour. Amer, Chem. 
Soc., Aug./o6. 
Jour, Amer. Chem. 
Soc., July/o6. 


Oest, Zeit. f. Berg 
u, Hittenwesen. 
28/7/06. 
The Elec. Accum., 
Sept.[o6. 


Elec. Wld.,22/9/06. 
Elec. Wld., 22/9/06. 


Elec. Wld., 29/9/06. 


Elec. Wld., 29/9/06. 


Electrician, 
21/9[o6. . 

Elec, Engineer, 
28/9/06. 

Elec. Rev., 7/9/06. 


The ELECTRICAL MAGAZINE is the only Monthly Publication detóted 
exclusively to the interests of the Electrical and Allied Industries. 


* Electrical Magazine! 
Special 


Exhibition Supplemen t. 


———— 


JOHN STIRK & SONS | CROMPTON & COMPANY. 1 


HALIFAX. 


Electrical Engineers 


and Contractors, 


ELECTRICALLY DRIVEN a aca ТРЕМ" 
TOOLS. ^ LONDON, EC. 


See Adut. p. 32. See Advts. pp. 5 and 27. 


 KUETTNER, MACDONELL& | Pritchetts & Gold 
COOKSON, Lr». LTD. 


ENGINEERS AND CONTRACTORS. 


Everything in glass for Accumulator Makers ACCUMULATORS. 
and others. 


ELECTRO - MAGNETIC SORTING MACHINE. 


The "DYNAMOBILE," Latest Petrol-Electric System for 20, VICTORIA STREET, 
Light avy Traction. 
37, ENDELL ST., LONG ACRE, LONDON, W.C. WESTMINSTER, S.W. 


.4 dt. p. 36. 
See Advt. p. 35. Secun 


WINN'S RELIABLE | ROLLER BEARINGS FOR 


rower Mountings “ALL PURPOSES. - 
Engine Fittings | 


CHARLES WINN & C0. Hyatt Roller Bearing Co. 


. Engineers, St. Thomas Works 47, Victoria Street, | 
BIRMINGHAM LONDON, S.W. 


See Advt. Ф. 33. 


See Advt. p. 30. | Tel. No. : 1738 VICTORIA. 


The ELECTRICAL MAGAZINE is able to secure for Manufacturers more 
direct, forceful and influential publicity than any other medium. 
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An “Electrical” Offer. 


An offer which gives you as a reader of The ELECTRICAL MAGAZINE, for 6/- down 
a complete Work on Electricity, which treats with every branch of this many- 
sided science in a thorough, practical way. 

Knowing how greatly needed a Work of Electrical Reference is, we recently 
made arrangements with the publishers of 


MODERN ELECTRIC PRACTICE 


Edited by PROF. MAGNUS MACLEAN, M.A., D.Sc., with contributions by no less 
than 34 other experts, to supply the Work to our Readers on the following 
most convenient terms: 


ACTICE | FACTICE 


x In Н - | " р m - — D H 
You pay ШШШ Сет | 
VDERN (ФЕРМІ, PODERS’ MODERN) MODERN WS : 
‘EC? 4 mi у er П И ^ 
6s. RUNI. КОА] МЕТИС, ЧЕРТЕ истис сти mE Full Prospectus 


ТСЕ IRACTICE 


now, and Free. 


complete your 
: purchase 


by 8 further Foreign Orders 


payments of postage 
6s. extra. 
a month. | 
Handsomely Bound. Illustrated. Carefully Indexed. 


"MODERN ELECTRIC PRACTICE” contains in concise 
form the united knowledge and experience of the experts 
concerned in its production. 

Nothing was considered too small to be included ; nothing 
toolarge. Every branch, every detail, of Electrical Engineer- 
ing is here dealt with. Each volume has been provided with 
a carefully compiled index, so that any point can quickly be 
referred to, saving the owner hours of precious time. 

The illustrations are a special feature of the work. Details 
of machinery, methods of construction, &c., &c., are clearly 
shown by means of diagrams, drawings and photographs. 

A handsome coloured Cardboard Model, showing details 
and working of a motor, is given with the work. 

Fill up this order form zow, whilst you have it in mind. 


SPECIAL ORDER-FORM. 
(If preferred, a Letter will be satisfactory.) 
To THE ELECTRICAL PUBLISHING Co., LTD., 4, Southampton Row, Holborn, London, W. 
Please send me One Copy of “ MODERN ELECTRIC PRACTICE,” by Prof. Magnus Maclean, M.A., D.Sc., 
as published. The work to consist of six volumes at 91- each net, and deliver to me all charges paid, 
The conditions of advertisement apply to my order. Herewitth find Postal Order for 


Signature 
Address _ 


Date | 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE, 


The ELECTRICAL MAGAZINE. 


Exhibition Supplement. 
ow 


The Engineering and 
Machinery Exhibition, 
London. 


W Sir Wm. H. White, K.C.B., D.Sc., 
LL.D., F.R.S., as President, sup- 
ported by a large and influential list of 


Patrons, and having а strong Advisory 
Committee including many leaders of 


engineering industry, the recently-concluded 
International Engineering and Machinery 
Exhibition, held at Olympia, London, was 
in the beginning assured of popular support. 


Tne duties of Consulting Engineer were 
ably carried out by .Mr. С. Т. - Harrap, 
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А.МІ.С.Е., М.І.М.Е.; whilst the Joint 
Managers were Mr. G. D. Smith and 
Mr. F. W. Bridges. 


During its run, extending from September 
rsth to October 17th, the E; xhibition was 
very largely attended by engineers from all 
parts of the country and the public generally. 

To criticise the Engineering and Ma- 
chinery Exhibition as an exhibition involves 
many leading points. As to its scope there 
can be no two opinions— whatever good 
it has accomplished, and we believe “that 
Is much, it was hardly up to expecta- 
tions. It certainly did not justify its title ; 
It was representative of neither engineering 
nor machinery. Whole industries of national 
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GENERAL VIEW OF THE ENGINEERING AND MACHINERY EXHIBITION, 


Photo by Tella Camera Co.,] 


[Shaftesbury Avenue, London. 
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importance, dependent absolutely upon 
machinery and engineering skill, were entirely 
absent. Turbines, motor cars, shipbuilding, 
textile and mining plants, &c., were prac- 
tically untouched. 

Olympia is a large hall, and there was 
vacant space available to have practically 
doubled the number of exhibits. We quite 
understand that there are certain industries 
which do not by their very nature lend them- 
selves readily to exhibition treatment and 
that there are firms who at times find it im- 
possible to provide examples of their pro- 
ducts to form an exhibit worthy of their 
business and reputation. 

Itis comparatively a simple matter for a 
firm having the customary well-filled London 
showroom to transfer its stock of self-con- 
tained and readily portable machine tools to 
Olympia for а few weeks ; or for others it 1s 
fortunate that they have a few machines at 
- hand for which they are awaiting shipping 
instructions, ahd which they are pleased to 
store at Olympia with a “Sold” label pro- 
minently displayed to their own glory and 
the envy of their neighbours. Lucky indeed 
are those manufacturers and vendors who 
handle engineering details and the lighter 
machines when exhibitions are the fashion. 

We believe that the engineering industry is 
throughout keenly alive to the business 
advantages of an exhibition, and that given 
sufficient time 1n which to prepare and also 
given that the exhibition will run for a period 
long enough to justify their expenses, a 
| really representative collection of engineer- 
ing and machinery exhibits would be 
assured. : 


Yet the Olympia Exhibition, whilst perhaps - 


not of the scope suggested by its all-embrac- 
ing title, cannot by any means be dismissed 
as of minor importance. As an exhibition of 
modern machine tools, for instance, it was 
quite а success; and again it was а great 
advertisement for the electrical industry. 
Electric motors and electric lighting were 
everywhere apparent. Even the small gas 
engines, as exhibited by their makers, were, 
with one exception we believe, coupled to 
electric generators. 


. driving tools, machines, and devices, and 
were ot shown as exhibits. Motors of sizes 
varying from ih.p. up to 6oh.p., for alter- 
nating current and direct current, of all 
classes of drive, of all speed ranges, and 
indeed of every type, were in evidence. 


It should be noted that . 
the large number of motors were in use for ` 


As. 
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an objectlesson in. the development of 


electric motive power the exhibition was 
excellent. 


As an illuminant the conditions were 
similar: gas was seen on one or two stands 
which were exhibits of mantle or gas plant 
makers ; electric light was everywhere else. 
Arcs, incandescents, vapour, Nernst, Suter- 
lite, and indeed almost every class and type 
of electric light triumphed ! 


Another impression we are very pleased 
to record was that а considerable amount of 
business was done. Enquiries of the right 
kind апа many orders fell to the exhibiting 
firms. It is certain that this, the first general ` 
engineering exhibition for over twenty years, 
comparatively unrepresentative as it was, 
wil have proved a real business-getter. 


After all, orders for machinery are not 
placed in а few moments, and the benefit 
of the exhibition will undoubtedly be felt 
hereafter, and at this stage we cannot resist 
the temptation to repeat our opinion that real 
permanent benefits are only to be got by 
those exhibitors who are sufficiently alive to 
continue the good work originated there by 
а constant and judicious system of adver- 
tisement; and in this connection we feel 
justifed in emphasizing that the proved 
successful manner of gaining genuine and 
effective publicity is through the medium of 
the leading technical organs, which is indis- 
putably a far more efficacious way of im- 
pressing prospective buyers, and withal, 
more economical and less speculative than 
the postal circular. 


In this supplement we have endeavoured 
to give, as well as is possible in limited 
space, a description of some of the exhibits. 
which appeared to us as particularly note- 
worthy. We have not by any means de- 
scribed all the exhibits, and there were 
many others of considerable interest, for the 
dual reason that we have previously noticed 
similar products in other numbers of THE 
ELECTRICAL МАСАЛІМЕ, and because many 
of the exhibits were such that they could be 
better dealt: with by general engineering 
papers.- Our readers will agree also that it 
is better to give'a more detailed, ‘and, there- 
fore, commercially. valuable, description of 
the few than incomplete notices of the 
many. For general information, however, 
we append a list of all the exhibiting en- 
gineering firms and their specialities on 
pages 379 and 380. 
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Our Stand at Olympia. 


Photo by Tella Camera Co.,] 
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Electric Wiring Conduits, бс. — Тһе ex- 
hibits of SIMPLEX CoNDurrs, LTD., occupied 
some 3o square ft. in one of the main aisles, 
and although not so large a stand as that 
shown at the Electrical Exhibition last 
year, it was sufficiently prominent to 
effectively display various recent additions 
to the Simplex Steel Conduit system. 

In the centre of the counter was shown a 
Simplex iron-cased distribution board ; these 
boards are made for five and ten ampere 
circuits ; they are supplied both in iron and 
wood cases. ‘The illustration, Fig. 1, shows a 
six- way iron-cased type; these cases, although 
light, are substantial in construction, and 
provided with metal lugs for mounting on 
slate or battens. ‘They are fitted with 
deep glass or steel- 
fronted hinged 
covers, lined with 
strip rubber, and 
fastened by a hin- 
ged screw and fly 
nut. The switches 
are of an improved 


"doe К 


| | | | El: V. pattern, of 
B А English make, and 
СЕ the fuse carriers 
are of the bridge 
type. These are 


mounted on care- 
fully selected slate 
bases, the two poles 
being separated by 
a fibre fillet. The 
bus bars are made of high-conductivity 
copper of ample cross-sectional area to 
carry the specified current without heat- 
ing. 
One of the most prominent features of the 
stand was the new flush mounting box, Fig. 2, 
recently introduced. This fitting, for which 
application for patent rights has been 
made, is equally applicable to the mounting 
of switches, ceiling roses, and all types 
of electric-lighting fixtures. It is made of 
polished and lacquered brass, and is con- 
structed so as to minimise the channelling 
out of brickwork, &c., during erection, and 
at the same time ample space is provided in 
the box for slack circuit wires to be coiled 
away. The lowest depth dimension is 141, 
obtained when using them in conjunction 
with a short arm bend or tee. "The box is 
supplied for any number of switches up to 
six-way, and although these fittings have only 
been on the market a few weeks, a heavy 
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demand is being experienced for them, as 
not only do they provide an artistic mount- 
ing, but they obviate the necessity for a 
plasterer to finish off the walls after 
erection. 

Another interesting exhibit was the new 
form of rapid action ironclad switch of 
unique design. ‘This switch, Fig. 3, has a 
very quick ‘“‘break” and also a quick 
* make." It is impossible for the switch 
to remain at an intermediate position, and 
it has the important advantage of being 
exceedingly cheap. It is made in all sizes 
from 10 amperes to 100 amperes. 

The Simplex System was used for the 
wiring of a large proportion of the stands 
in the exhibition, and several good examples 
of conduit wiring on this well-known system 
were to be seen in the main hall. 


Fic. 3 
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Fans, Gc.—The exhibit of the STuRTE- 
VANT ENGINEERING COMPANY, LTD., was 
one of the most attractive and interesting. 
Several sizes and types of their well-known 
propeller and pressure fans, Figs. 1 and 2, 
and ventilating and heating apparatus were 
shown. 

Ore Crushers and Grinders.—^ com- 
paratively new branch of engineering which 
this firm has taken up 1s the manufacture of 
crushing and grinding machines. A complete 
plant, electrically driven, was shown in opera- 
tion. This included a roll-jaw crusher, size 2in. 
by 6in., as suitable for laboratory use, having 
a capacity of 6oolb. of hard silicates or ore per 
hour and reducing the material down to gin. 
grade. Immediately below the breaker or 


crusher are the rolls which further reduce 
the material to yin. grade. 


Between the 


crusher and the rolls is an automatic feed 
device for the correct distribution and 
regulation of the supply to the rolls. From 
the rolls the broken rock is passed through a 
separate grinding machine where it is ground 
between stones to any desired degree of 
fineness. А one horse power motor served 
to drive the crusher, rolls, and sample grinder 
as shown working on the stand. 

Another form of rock-breaker was shown, 
the Rotary Fine Crusher, which, it is stated, 
is the only crusher of the “open door" 
type, Fig. 3; by swinging open a door the 
whole interior of the machine is visible 
and accessible, 
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Dust Exhausters.—In connection with the 
specimen crushing and grinding equipment 
was also fitted up a complete dust-exhausting 
plant. This consisted of a h.p. electric 
suction fan connected Бу  sheet-steel 
ducts or pipes to the rolls and the 
grinder, drawing the fine dust away and ex- 
hausting it into a Sturtevant patent coke- 
screen dust-extractor. "his consists of a box 
filled with crushed coke in which is embedded 
to about half its depth the bell or conical 
outlet of the exhaust pipe; the box is filled 
with water almost up to the lower edge of 
the exhaust main. Тһе dust-laden air is 
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thus blown into the water and any dust 
which escapes arrest by the water itself 1s 
caught by the damp coke above. 


Galvanised Sheet Steel Piping.—Men- 
tion should be made of the galvanised sheet- 
steel piping work as used for ventilating, 
heating, and blast-air conductors, and of 
which the Sturtevant Company makes a dis- 
tinct speciality. ‘The considerable lengths 
of pipe-work fitted on the stand in con- 
nection with the working plant illustrated the 
excellence of the company's work in this 
direction. The success of an installation for 
dust exhausting or heating and ventilating 
may be almost nullified by a poorly-designed 
or badly constructed system of piping. А 
pipe system in which the areas are not 
properly proportioned, or where the direc- 
tion of the air current is changed too 
suddenly by the use of elbows or bends of 
too small a radius, entails the waste of a 
large amount of power and necessitates 
the fan running at a far higher speed than 
would otherwise be necessary. For instance, 
a fan taking 1oh.p. at its normal speed might 
very easily require rsh.p. when run at the 
higher speed necessary to counteract the bad 
effects of a defective pipe system, with the 
result that several hundred pounds, or many 
times the original cost of the plant, would be 
wasted during a period equal to the life of 
the plant. It is fer such reasons that the 
pipe-work forms an important feature of the 
exhibit, and beautiful indeed is the work 
shown in the form of joints, junctions, 
bends, &c. (Fig. 4). 
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Turbine -driven Gas-pressure Raisers, 
Rotary Blowers, Hot-Air Plant, Gc.—Other 
machines shown included a new line of steam- 
turbine driven gas-pressure raisers, also a 
new type of high-pressure blower. Speci- 
mens were also exhibited of the Sturtevant 
drying plant, in which a steam-driven fan 
draws or drives air through a mesh of tubes 
heated by the exhaust steam of the fan 
engine; such plants are used for drying 
ovens, &c., and for heating and ventilating 
large buildings. 

Portable Electric Forge.—Another ma- 
chine shown and well worthy of mention was 
a portable electrically-driven smith's hearth 
or forge. A small blower, driven by a $h.p. 
motor, is fixed under the hearth, the starter, 
of the well-known *'Igranic" type, being fixed 
conveniently at the back. The great useful- 
ness of such a self-contained smith's fire for 
shipyards, bridge-building, and general con- 
structional work is obvious.: : 


STURTEVANT PORTABLE ELECTRIC FORGE. 


Disc Grinding Machines.— Many and 
varied were the machine tools shown on two 
of the largest stands by the well-known firm, 
SELIG, SONNENTHAL & Co. Of the machines 
particularly noteworthy may be cited the 
National, self-acting slide, surfacing, and 
screw-cutting, high-speed lathe; the patent 
universal monitor, brass finisher’s lathe ; and 
several excellent designs of screw-making 
machines, milling machines, drilling ma- 
chines, and American engine lathes. Space 
does not permit of a detailed description of 
all these. The *Sundale " patent plain-disc 
grinding machine, and an auxiliary grinding 
tool, Z.e. a work holder, merit special mention. 

The grinder 15 self-contained, being fitted 
on a column provided with a patent pull-out 
press and a partitioned cupboard for spare 
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steel discs and emery cloth discs. 
The body is well built and strong. 
The steel spindle is r]in. dia- 
meter, and the bearings, dust 
proof and self-lubricating, are so 
arranged that they can be ad- 
justed both longitudinally and on 
the diameter, and can be renewed 
at any time. The machine is 
double-ended, having tables of 
the balanced type arranged to 
oscillate across the face of the 
discs. The right-hand table can 
be set at an angle and raised and 


lowered as required, the clamping 
being effected by means of levers. 
Emery cloth discs are affixed to 
both sides of the steel discs by 
quick drying cement. It is stated that this 
machine will cut away stock at double the 
speed of the best emery wheel, and, more- 
over, with greater accuracy. This highly 
efficient machine is of exceptional value in the 
brass finisher's shop, and for tool room work. 
Of particular interest to users of grinding 
machines is the magnetic work holder. 

Magnetic Work Holder for Grinding.— 
The Dudgeon's patent wireless magnetic 
work holder, exhibited by SELIG, SONNEN- 
THAL & Co., in conjunction with their grind- 
ing machines, consists of an arrangement of 
permanent magnets with adjustments forming 
a very handy tool by which steel or iron 
pieces of small dimensions can be accurately 
and readily ground. ‘The illustration shows 
clearly the form and construction of this 
device. It consists of a series of round 
permanent magnets contained in a non- 
magnetic aluminium holder, the base of 
which is adjustable to any angle in a plane 
parallel to it. The work is held in a 
movable rest, adjusted by screw, the face 
of the holder being provided with adjustable 
side stops to counteract any lateral move- 
ment of the work across face of magnets, 
and the whole holder is moved towards the 
grinder disc by hand, an adjustable stop 
screw at the back limiting the space between 
the disc and the face of the holder, and 
insuring uniformity in thickness of work. 
Articles of various shapes can be ground 
either by use of the angular adjustment of 
the holder on its base, or of the machine 
table. Work can be ground within sgyoin. 
from the parallel, and the thinnest work, 
.о2оіп. thick, can be successfully held and 
ground without trouble. 


of water 


MAGNETIC Work HOLDER, WITH FACE SET AT AN ANGLE FOR ANGULAR 
Work, FITTED wirH THIN Stops AND Bottom SLIDE FLUSH 
WITH FACE FOR THIN WoRk. 


This holder entirely overcomes the great 
difficulty hitherto experienced in holding 
work on the disc grinder, owing to the heat 
generated, and by its use the thinnest 
material, hitherto impossible to hold, and all 
kinds of small work, can be readily held, 
accurately and truly, against the disc. Any 
angle can be ground, so that with the ap- 
plication of this patent holder an ordinary 
plain grinding machine will do the work of 
a Universal machine. 


<> 


Steam Traps, Pistons, Metallic Pack- 
ings, Gce.—The exhibit of LANCASTER AND 
TONGE, LTD., MANCHESTER, consisted of 
this firm's well-known “ Lancaster" steam 
plant accessories. The steam traps are of 
the “float” design, of varying capacities 
and design to suit special conditions and 
pressures. Our illustrations show clearly 
the operating principles adopted. Figs. 2 
and 4 give sections of the trap used under 
conditions where the water falls away by 
gravity ; cthers of the lifting and marine 
type intended for use when the discharge 
of the trap is to be made against pressure 
are also made by this firm. In all six 
classes of traps are standardized : (т) is 
adapted for all cases where large quantities 
have to be dealt with at low 
pressures, say from 2lb. to 2010. per square 
inch ; (2) used for general draining purposes, 
and for steam pressures varying from 2olb. 
to 9olb. per square inch; (3) for high- 
pressures ranging from golb. to 3oolb. per 
square inch; (4) lifting trap for delivering 
the discharge water above its own level, will 
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lift 2ft. for each rlb. of steam pressure ; (5) 
marine trap specially adapted for fixing to 
either deck or bulkhead, will also lift dis- 
charge water like Class 4; (6) lifting trap 
for pressures not exceeding r20lb., and 
for discharge lifts not exceeding 2oft. above 
the trap. 

“The Lancaster ” 
section in Fig. 3. 


steam dryer is shown in 
It consists of a cylin- 
drical receiver encircling a central pipe 
which forms the outlet. The steam is de- 
flected to flow in a spiral direction round 
the central pipe. ‘The momentum of 
the particles of water carried 
in the steam causes them to 
continue in a spiral direction 
towards the lower part of the 
receiver, whilst the centrifugal 
force generated causes the water 
to be thrown to the outside of 
the receiver, the dryer portion of 
the steam remaining in the centre 
to be taken off by the central pipe. 

The ribs in the lower part of 
the receiver serve a double pur- 
pose; they act as channels to 
carry off the water and dirt 
separated from the steam, and 
they also act as a brake on the 
revolving wet steam which lies 
nearest the outside of the receiver, 
and allow any particles of water 
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which may not have been separated by centri- 
fugal force to fall by gravity to the bottom of 
the receiver. For installations where a high 
degree of dryness is not required, a simpler 
type is made which consists essentially of im- 
posing a vertical baffle-plate in the track of the 
steam. This type is particularly useful for pre- 
venting the rushes of water due to priming. 
Pistons, piston packing, and springs of 
“The Lancaster "type are known the world 
over; they have a record of nearly twenty 
years behind them, and the great sales made 
are the best evidence as to their worth. 
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Another special line 
of this firm's products 
is metallic packing 
for piston rods and 
smaller valve rods, 
which has proved its 
value by years of 
extensive use. 
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Continuous Rotary Electric Copying 
Machine.—' The illustration shows the con- 
tinuous electric printing machine as manu- 
factured and exhibited. by 
LEONARD SHAW, WEST- 
MINSTER. It is of the 
cylindrical type, having a 
single arc lamp which 15 
moved up and down con- 
tinually in the centre of 
the cylinder. The printing 
paper and the tracing to 
be copied are in rolls on 
vertical spindles, the two 


when imposed оп each 
other passing round the 
glass cylinder and being 


rewound on rollers. The 
paper and tracing travel and 
the movement of the lamp 
are all actuated by one small 
electric motor. The use of 
this type of photo-copying 
machine is becoming very 
general, the saving of time 
and labour and economy of 
material being all very marked advantages, 
as will be very evident to those who have 
had occasion to use the unwieldy frames 
and wait for daylight to do the printing. 


Speciality in Castings.—Under the trade 
name of *''Eatonia, WiLLANs & ROBIN- 
SON, Lrp., RucBv, of world-wide steam 
engine fame, have introduced a method of 
treating metals and alloys in.the casting 
whereby the material is compressed, and so 
exhibits remarkably high degrees of hardness 
and strength. Specimens of the new castings 
as compared with ordinary sand casts were 
shown. The following table of test results 
speaks for itself as to the value of this new 
process :-— 


| l3 c 
g] 9 || 2 | ee 
leo} & ао |а Xs 
eu ne = е wa | A — MA 
mw et | aes 
С EU 
= 
EAS | ' 
Ult, Strength in | 13.19 | 10.46 3.41 | 6.59 | 14.5 | Ordinary 
tons per sq. in. | 
Т T , 26.5 |15.47 5.66 | 14.33! 21.3 | Eatonia 
Yield Point in | то.92 | 7.05| — 5.00 10,0 | Ordinary 
tons per sq. in. | | 
n T T I3.19 | 10.8 — | 6. I4 | II.O Eatonia 
Elongation per 3 8 1.0 | 85 | 7.5 | Ordinary 
cent, on zin, | | | 
= я wi | 2 4.5 2.5 |23.5 | 6.0 | Eatonia 
- Lu ~ LI | " б 
Specific Gravity | 8,23 | 8.70 6.04 | 8.51 8.41 | Ordinary 
2 + 7 8.73| 8.78, 7.48| 8.59| 8.83 Eatonia 


This method of casting is applicable to 
any alloy—white metal, phosphor bronze, 
gun metal, yellow brass, &c., and owing to 
the increased density and tensile strength 
of alloys so cast, it is particularly applicable 
to pump rods, piston rods or spindles for 
steamship winches, &c., or wherever a non- 
corrosive alloy is used. It allows of castings 
being employed which may need to have 
collars on them or other irregularities of 
form, which if required in a non-corrosive 
alloy would have to be forgings, neces- 
sitating increased initial expense, and more 
labour in machining. 
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High-speed Lathes with Patent Electric 
Drive.— The machine tools as exhibited by 
the manufacturers, JOHN STIRK & SONS, 
HALIFAX, illustrate to perfection the extreme 
flexibility апа convenience of the electric 
motor for actuating high-speed engineering 
tools. ‘In Fig. т is shown one of the ŝin, 
centre high-speed lathes, ‘The special feature 
of this lathe is the patent motor drive. 
Combined with the box end is a 7%һ.р. 
electric motor running at any speed between 
4oor.p.m. and r2oor.p.m. ‘The power is 
transmitted by chain drive up to the spindle. 
This construction gives exceptional rigidity, 
and accomplishes a great saving in floor 
space. The motor is thoroughly protected, 
and at the same time is as accessible as 
any other motor of first-class manufacture. 
The speed regulation is attained entirely 
by shunt regulation, and may be accom- 
plished either by hand or automatically. 
The cutting speeds are 4oft., 6oft., 8oft., 
and r2oft. per minute, made by four gear 
changes and operated by one handle; any 
one of these having been selected it is 
maintained on any diameter between 24in. 
and 7jin. This is accomplished by coupling 
the shunt regulator arm to an additional 
parallel shaft fitted at the back of the lathe 
and connected to the tool rest, so that as 
the latter feeds forward or backwards, the 
rheostat shaft rotates just so far as to set the 
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motor regulator over in one direction or the 
other, and the motor speed is varied to give 
a constant cutting speed at all diameters. 
The coupling between the rheostat handle 
and the auxiliary shaft is of the friction type, 
so that the regulator can be readily adjusted 
by hand to give the best cutting speed in 
the beginning, and this speed will afterwards * 
be maintained automatically as explained. 
This ingenious arrangement was shown in 
actual operation and demonstrated its 
thorough practicability. 

A similar lathe of 1oin. centre was also 
shown, From the illustration it will be 
gathered that the machines are of substantial 
design. The rigidity of the machines is 
a special feature, the bed, box-end, and 
head-stock being all cast in one piece, and all 
parts being of the most massive proportions. 
Whilst all parts of motor and gearing are 
enclosed, they are readily accessible. The 
cast-iron covers over the heads are in one 
piece and hinged, and hinged doors also give 
full access to the motors. Despite the large 
speed variation the motors гип sparklessly 
at all loads, and this without the use of 
interpoles; they are supplied with two-lever 
starters of the Adams type, which ensures 
their starting up with full field current, thus 
minimizing starting current—an important 
feature, particularly where machines are to 
be supplied from public mains. 


Fic, I. 


STIRK HIGH-SPEED LATHE FITTED with PATENT ELECTRIC DRIVE. 


Li oe Google 


The ELECTRICAL MAGAZINE. (Exhibition Supplement.) 359 


Slotting Machine, with Patent Self- 
contained Motor Drive.—Another tool ex- 
hibited also by JOHN STIRK & Sons, HALIFAX, 
is an electrically driven slotter, which is well 
worthy of particular attention. Of all classes 
of machine tools, none is better adapted 
for direct electric drive than the slotting 
machine. 

The machine illustrated in Fig. 2 is 
their standard 6in. stroke slotter fitted with 
their patent electric drive. The motor is 
wound to give 15h.p., at any speed between 
500 and 1,500, and a unique feature is 
that the motor is an integral portion of 
the machine, the frame and field of the 
motor being contained in the one piece main 
casting. A chain transmits the power to 
the pinion shaft, and a further reduction is 
accomplished by the usual gearing at the 
back of the machine. A total purchase of 
about 18 to 1 is provided, and this gives 
a suitable number of strokes per minute. 
As, with a біп. machine, 
it is not to be sup- 
posed that a shorter 
stroke than 2in. would 
ever be used, the range 
of speed provided in 
the motor is all that is 
required. ‘The speed 
regulator is so marked 
that the operator can 
see at a glance what is 
the correct position of 
the controller arm for 
the work the machine 
is engaged upon. ‘The 
electrical equipment is 
of the highest grade, 
and the machines are 
made in all sizes up to 
301n. stroke. 


The “Shafto- 
meter." —A form of 


graduated spirit level 
was also shown at this 
stand. Its purpose is 
to indicate the extent 
to which a shaft or sur- 
face is out of level. 
The readings of the 
bubble are compared 
with a printed table 
which gives the exact 
deviation from the hori- 
zontal in any length. 


FIG. 2. 


Tube and Bolt Screwing Machines.— 
The screwing machine exhibited by CHARLES 
Winn & Co., BIRMINGHAM, has been de- 
signed with a view to obtaining a belt drive 
parallel to the bed length as neatly and 
compactly as possible. A double spur 
gear 15 provided having a ratio of 9 to r, 
with three-speed cone pulley having a 2jin. 
face for belt. "The machine is of thoroughly 
suitable design, being of full strength for 
the maximum duty, and is arranged with 
extra long bed providing for 24in. travel 
of the work. 

The dies are of the chaser type, easily 
kept in order and readily adjustable to 
either standard sizes as per markings, or to 
any odd sizes. Each of the dies con- 
sists of a set of four chasers and is arranged 
for instantaneous release by means of lever 
operating gun-metal slippers fitted on either 
side of the sliding head, giving а smooth 
easy motion, which opens the dies by a 
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THE SCHONHEYDER STKAM VALVE. 


single movement and releases the work 
without stopping the machine; resetting 
the dies to exactly the same diameter as 
before by a reverse action. ‘Thus there is 
no interference with the original adjustment 
of the dies, and any desired diameter of 
screwing can be exactly repeated by an 
inexperienced operator. This improved 
bow-lever arrangement is a considerable 
advance on the old style of lever release. 

The vice is of great strength, and of the 
makers’ well-known duplex  selfcentring 
pattern; the die spindle is hollow and 
provided with a cap at the back end to 
prevent swarf falling into the gear wheels 
below, but of course easily detached for 
the necessary removal of the swarf from 
the inside of the spindle. 


Pipe Fittings and Boiler Mountings.— 
A large stock of valves, cocks, unions, .&c., 
and high-pressure fittings generally, of 
Messrs. WINN’S well-known types, were also 
shown. Several examples of steam pressure 
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gauges, protected-type gauge glasses, pressure 
lubricators, and general boiler and steam 
plant detail apparatus indicated the wide 
range covered by this firm’s products. An. 
interesting type of steam valve was also 
shown at this stand. 

Schinheyder’s Steam Valve.—The prin- 
ciple of this valve is somewhat difficult to 
explain in so many words, but probably the 
illustrations herewith will be readily followed. 
The exhibit in connection with this valve 
at Messrs. WINN’s stand consisted of an 
example, opened up for inspection, which 
had been in constant use for the past four 
and а half years under 18516. steam 
pressure at the St. Pancras Electricity 
Works. It certainly showed perfect steam- 
holding surfaces, and appeared to have had 
practically no wear. The circular inner 
portion of the valve is: toothed as shown, 
these teeth engaging with the upper or 
lower internal serrations of the enclosing 
loop as the valve is opened or closed. The 
effect is that the central portion, which is 
the valve proper, rotates slightly, and always. 
in one direction, with each up or down 
motion of the spindle, and, moreover, it 
opens or closes the orifice with a travel not 
quite parallel with the line of the spindle. 
The result is that no scoring can occur, 
but a plane steam tight surface is preserved. 


<> 


Temperley Transporters.—There is no 
means of handling and distributing broken 
materials and stock better known than the 
several Temperley Transporter systems. 
Many hundreds of installations are in use in 
all parts of the world and their name has 
become a household word amongst all 
classes of engineers. THE TEMPERLEY 
TRANSPORTER Co, Lownpon, E.C., were 
well represented at the Olympia Exhibition, 
their stand being replete with ingenious scale 
models shown at work as in actual practice 
and with full-size specimens of some parts. 
The illustration given shows the general 
appearance of the exhibit. 

The transporters vary in type and form 
according to the nature of the site and the 
material to be handled. Plants are in use for 
the handling of coal, coke, ore, goods, &c., at 
docks, wharves, warehouses, power stations 
and works generally. In this notice it would 
be impossible to do justice to every type or 
modification. The following is a description 
of one of the most recent forms :-— 
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The Temperley Patent Grab Transporter. 
—A full working model of this new type was 
shown. It is specially adapted for the rapid 
handling of material in bulk by means of 
grabs, and is designed in various forms 
capable of handling from бо to 200 tons 
of material per hour. 

Apart from the improved structural design, 
the principal feature is the special and 
simple form and the high efficiency of the 
hoisting and transporting machinery, by 
means of which the operations of hoisting 
or lowering and that of transporting may be 
carried on separately or together without 
either operation in any way influencing or 
interfering with the other. The load may 
thus be carried along the shortest trajectory 
from the point where it is picked up to that 
where it is delivered, thereby effecting a 
considerable saving of time. The same 
machinery also gives complete command 
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over the closing and opening of the grab, 
these operations being effected either quickly 
or slowly in any desired position at the will 
of the operator. The grab may thus be 
lowered without loss of time close down to 
the stock heap, and the material deposited 
without breakage or dust. 

The driving power consists of two units. 
In the model plant two electric motors were 
used, and they were coupled up and con- 
trolled precisely as is the case in practical 
work. One motor drives the hoisting gear 
and opening and closing of the grabs, the 
other actuates the travel. The former is 
coupled through differential or balance gear- 
ing to two rope drums which, of course, 
operate in reverse directions to receive or 
pay out rope as required for lifting or lower- 
ing the grab ; the two drums are both fitted 
with a release motion, so that they can idly 
revolve and give or take rope as the carriage 
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travels; also either drum can be locked in 
gear independent of the other, and so serves 
to actuate the rope which opens and closes 
the grab—the grab rope being fixed to the 
travelling and hoisting rope at a convenient 
point. The electrical controllers are arranged 
with universal handles as is often used 
in modern electric crane practice, the 
vertical motion of the lever producing a cor- 
responding raising or lowering of the load, 
the horizontal motion of the lever controlling 
the travel. Of course engines may be used 
for driving power if preferred. 

The operation of the plant is extremely 
simple, and is easily controlled at a high 
rate of duty by one man. 

The grabs are of the two-rope type, of 
special design and construction, having large 
digging capacity in proportion to their 
welght, powerful closing action, and, although 
made with plain cutting edges, they com- 
pletely fill themselves even when working 
in the largest hard coal. They are so sus- 
pended that notwithstanding that no guy 
ropes are used to steady them, they never 
twist or get out of square. 

When the grab is being hoisted or trans- 
ported only one-third of the total weight is 
taken by any one rope, so that the stresses 
on ropes, sheaves, and attachments, are 
relatively very small. 

Tn the foreground of the illustration is to 
be seen a grab of 3ocwt. capacity which is 
to be used with a special type of crane now 
being installed by THE TEMPERLEY TRANS- 
PORTER CoMPANY at the new Admiralty 
coaling pier, Portland. It is used for unload- 
ing coal vessels. 

Provision is made for supporting the ropes 
on sheaves at intervals close under the track, 
thus entirely preventing undue sag when 
the ropes are slack. These sheaves auto- 
matically move aside to allow the traveller 
to pass them and then close in again behind 
it to support the ropes. With this arrange- 
ment of rope supports the load may be trans- 
ported at any desired level or along any 
desired trajectory. This is.not possible 
where trapeze supports are employed because 
in such cases the load must necessarily in 
every case be lifted the full height and trans- 
ported along above the level of the supports 
before lowering can be effected. This in- 
volves a waste of time and power, which 
these new transporters have been designed 
to obviate. Т | | 

The structure of these transporters is 
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designed in such a manner that, with a 
moderate weight of material and consider- 
able economy in construction, great strength 
and stiffness has been secured, and at the 
same time high factors of safety have been 
maintained throughout. 

'The general form of the transporter beam 
is that of a lattice girder of triangular cross 
section, with the apex downwards, having 
two upper booms and one lower boom, the 
latter forming the track on which the traveller 
runs. By this arrangement the whole of the 
material in the girder is effectively utilised 
for supporting its own weight and that of the 
load as well as the stresses due to wind 
pressure. The economy of this form com- 
pared with the usual rectangular form 1s very 
apparent. In the latter form there must 
always be two upper booms, two bottom 
booms, a great number of heavy cross 
bearers, and the track itself—ze, five main 
longitudinal members in plece of only three. 

These new grab transporters are made in 
two principal forms—i.e., “The Travelling 
Bridge Transporter " (with or without 
cantilever extensions) and ‘‘The Travelling 


"Tower "Transporter" (generally with two 


cantilevers). Two transporters of the latter 
type are now nearing completion at the new 
coaling pier of the Admiralty at Portland. 

When extended over the water the ends of 
the cantilevers are usually made to hinge up 
to allow vessels to come in and out of their 
berths. When the end is in the hinged-up 
position the transporter may nevertheless be 
worked for removing coal from the wharf 
or stock heap. 

The travelling bridge transporters are, 
when required, made so that either of the 
piers, or supports, may be moved along its 
track independently of the other, and the 
transporter placed at any angle up to about 
rodeg. on either side of the normal position. 


<> 


Perfection in Planers.—The exhibit of 
BATEMAN’S MacHINE Toot Co, LTD., 
LEEDS, was an example of the perfection which 
is begotten of specialization. This firm builds 
planing machines and planing’ machines 
only, and by adhe:ing absolutely to this one 
class of machine they have attained the 
highest degree of design and manufacture. 
A full line of these machines is built. 

In thus adhering to standards and one 
class of machine there is no tendency 
to the working in of a common line of 
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castings for several tools or modifying 
patterns here and there to suit some one 
special order—such аз is often the case 
where many types of machines are made in 
the one works. Оп the contrary in the case 
of Messrs. Bateman's every part and detail 
is designed expressly for one purpose, and 
the resulting machine can safely be quoted 
as fhe high-water ma: k of its class. 

The example shown at the Exhibition 
illustrated the truth of its makers’ claims. 
It was one of their 3oin. by зоіп. by 
8ft. machines, shown under full working 
conditions Using Armstrong-Whitworth 
“ A.W.” high-speed steel it was seen making 
a cut of rin. deep by o.1in. feed in cast iron, 
the table speed being 65ft. per minute 
cutting and 220ft. per minute return stroke. 
The machines are fitted with a variable 
three-speed gear box giving cutting speeds 
of either 25ft., 45ft. or 6sft. per minute; the 
return speed is constant at 220ft. per minute. 
All the gearing is of forged steel, machine- 
cut, and running in oil, tending to minimize 
friction. losses to their lowest point, and 
ensuring silent running. 

There are one or two most important 
and original features which must be given 
prominence. · The method of table attach- 
ment to the frame as adopted in these planers 
is probably the most valuable improvement 
in planer design of recent times. The 
small illustration above shows a good view of 


the underside of the table. It will be seen 
that the attachment of the table is made 
through a spring-mounted rack; the tension 
of the springs can be adjusted if need be by 
a handle and screwed shaft projecting through 
the back of the table. The effect of these 
springs is to compress at the end of the table 
stroke in either direction and so afford a 
cushioning at the moments of reverse. It may 
be thought that the table with this attach- 
ment would have a floating tendency. This 
is not 50; experience proves that it is much 
steadier than the majority of planer tables. 
The springs do not yield more than iin. or 
at the most jin. and working to line in 
the return stroke can be effected as accurately 
as with any planer, even the old-fashioned 
slow-speed machines. 

Another praiseworthy feature is the system 
adopted for quickening the reverse and 
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absorbing also the shocks of reverse. This 
is accomplished by having a properly pro- 
portioned fly-wheel on the shaft, which forms 
an additional storage of energy to be called 
upon at each reversal ; this is coupled by belt 
to the main shaft, and one has only to see 
the machine running to be convinced as to 
its efficiency. The result of these special 
points of design is that here is a planer 
machine working at the highest possible rate 
and without shake or jar apparent. The 
wear and tear must be at a minimum and its 
mechanical efficiency exceptionally high. 
o> 

Engineering Photography.—The drawing- 
office is common to all engineering trades 
and the costs of this works department forms 
quite an important item in the expenses 
account of the manufacturing and selling 
engineer. Recent years have seen a remark- 
able increase in facilities for expediting 
drawing office work. Probably no firm has 
introduced such useful inventions making for 
this end as J. HALDEN & Co., the world- 
renowned firm whose headquarters are in 
Manchester, and who have branches in 
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London, Newcastle, Birmingham, and Glas- 
gow, and also in Johannesburg, Berlin, and 
Paris. 

Messrs. Halden's exhibit attracted more 
than average attention, for it consisted of a 
complete equipment for photo-copying by 
the most modern method. The apparatus 
used consists of two machines, the con- 
tinuous photo-copier and the continuous 
developer and dryer. 

The Halden Continuous Photo-copying 
Machine, of which Fig. 1. is an illustration, 
is neat in form, cleanly and noiseless in 
working, and has a large capacity for turning 
out work rapidly. It is made either in 
single or double form, the latter being the 
more economical, as the one pair of, атс 
lamps are arranged in a simple manner to 
work on two tracings and prints. The 
operating of the machine is quite simple. 
The operator rolls the tracing on to a loose 
spindle, which is then placed in its forks 
on the machine. 

The tracing may be in one roll soyds. or 
rooyds. long, or if a number of small tracings 
are to be copied, these are lightly joined 
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together, and the resulting length rolled on 
the spindle. А roll of sensitized or “ blue- 
print” paper is placed on its spindle, and 
placed on its forks in position. ‘The ends of 
the tracing and paper are placed together, 
and the two together are introduced to the 
contact rollers, and the motor is started. 
The two sheets are fed on to the upper 
contact roller, which draws in equally and 
correctly. 

The arc lamps are then switched on, and 
the tracing, with the photo paper behind, 
passes slowly between the flat glass plate 
and the contact rollers, the latter being so 
constructed as to give an undeviating pres- 
sure at all times. As the tracing and 
exposed photo paper come free from the 
contact plate and rollers, they are guided to 
separate rollers, winding up automatically, 
until the whole length placed on the feeding 
spindles has passed the contact plate, when 
the arc lamp and motor are both switched 
off, and the photo print in the form of a roll 
is ready for development. 

Should it be desired to make prints from 
a number of small tracings of varying size, 
they can be fed by hand on to the photo 
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paper as it travels to the contact rollers ; 
and having passed through the machine, 
they drop into a tray, and can be fed through 
again repeatedly, until the whole number of 
prints required has been taken. It will thus 
be seen that great economy of time and a 
diminished waste of photo paper are brought 
about. 

An important advantage of this machine 
is that the work of the operator is performed 
at table-height, and also that the extreme 
height of the apparatus is not more than 
four feet. 

The double machine is driven by two 
small motors, one for each side. They are 
each of ih.p., and are fitted with four-speed 
step cones ; on the combined starter-regulator 
there are also seven speed-regulating notches, 
so that the machine has a speed range to 
accommodate all speeds of printing paperfrom 
“ black-on-white " to the most rapid “ ferro." 
The arc lamps are two in number, each 
of the 8-ampere size. 

Another type of continuous-printing 
machine was also shown ; in this the general 
principle of the above is adhered to, the 
difference being that contact between the 
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tracing and printing paper is maintained by 
patent rubber bands, and the glass contact 
plate 1s done away with. 

Messrs. Halden's now well-known standard 
forms of cylindrical and semi-cylindrical 
printing machines were also exhibited. 

The Halden Print Developer and Electric 
Dryer.— This machine, illustrated in Fig. 2, is 
one of the most recent inventions and is 
destined to come into general use. Hitherto 
the great trouble with blue-printing and 
photo-copying of tracings has been the loss 
of time and irritation of having to wait for 
the drying of finished prints. The electric 
printer does its work quickly, and developing 
is the work of a few moments—after this is 
the tedious hanging-up of the prints and 
waiting for them to dry. 

The new machine, of which the following 
is a description, changes all this; it will keep 
pace at its developing and drying con- 
tinuously with the full output of the double 
continuous printer just described. 

The exposed roll of sensitized paper from 
the continuous-printing machine is placed 
in a hanger at the back of the developing 
bath (see illustration). The end of the 
paper is attached to a rod which is placed in 
the water tank in connection with an end- 
less band. The motor of the machine 
is started and the paper is drawn 
through the water over submerged rollers, 
and emerges on the opposite side of the 
tank to pass through squeegee rollers which 
squeeze out the excess of water back into 
the tank, and feed the paper into the drying 
chamber. The drying chamber consists of 
a shallow box in the bottom of which is an 
electric radiating grid or screen made of 
conducting wire interwoven with asbestos 
strands. The paper passes above this heater, 
being gently forced forward by the rollers, 
and carried on a travelling grating or series 
of light rods, which are supported at the 
ends in endless chains driven by gear at the 
correct speed of travel. The average speed 
of the paper 15 one foot per minute, and this 
ensures its emerging from the hot chamber 
perfectly dry and ready for re-rolling on a 
rotating rod at the exit. As will be seen, 
this machine is very simple, and in con- 
sequence is easy to manipulate. That it 
does its work perfectly, and leaves the 
finshed prints in a smoothly-rolled dry 
condition was fully demonstrated. 

As to the current consumption. The 
power is furnished by a h.p. motor, and the 
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Fic, 3. THE HALDEN CYLINDRICAL PRINTING MACHINE. 


electric heater absorbed 11 amperes at 220 
volts—not by any means an extravagance 
when one comes to consider the great saving 
in time, labour, and material, which results 
from the use of this machine in conjunction 
with the continuous printer. The equip- 
ment, indeed, would appear to be invaluable, 
and is certain to meet with a well-merited 
large demand. 

The“ Simplon” Adjustable Set-Square. 
—Amongst the several fitted drawing-board 
and draughtsman’s specialities also shown 
by J. HarpkN & Co., should be mentioned 
a little instrument which isa distinct novelty. 
This instrument is practically a combination 
of aright-angle square with a finely graduated 
protractor, enabling lines to be drawn at any 
angle without tilting the T-square. Although 
it has only been on the market for a few 
months it is rapidly becoming popular. 
Needless to say it is weil and accurately 
made and finished, as is the rule with this 
firm’s high-class drawing instruments. 

c 

Portable Electric Drills, —lhe economy 
and convenience of portable electric drilling 
machines has induced many manufacturers 
to include these tools as a leading feature of 
their products, and many examples are to be 
seen on exhibit at several stands. It can now 
be stated that the electric drill has become 
the standard portable drilling machine for 
all engineering work. It is far superior to 
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the older pneumatic tool both in economy 
of power, in reliability, and in portability. 
As compared with compressed-air drills the 
power consumption of the electric drill is 
about one-tenth. As to its capacity for 
work and general practical value the large 
and ever-increasing demand forms the best 
index. 

Amongst the several makes of electric drills 
to be seen at Olympia those of SCHUCHARDT 
AND SCHUTTE, London, gave one the im- 
pression of exceptionally good 
design and sound mechanical 
construction, as will be seen 
from the illustrations herewith. 

The portable drilling ma- 
chines are built in sizes of from 
li up to 2gin, having mo- 
tors of ysh.p. to 135һ.р., and 
weights of glb. up to 66lb. re- 
spectively. The breast drill 
shown in Fig. І is of the ŝin. 
size, is fitted with a h.p. motor, 
weighs r4lb., and is particularly 
suitable for light high-speed 
work, the motor being direct on 
the drill-spindle without gearing. 
The drill shown in Fig. 2 is a 
similar machine, excepting that 
the spindle 15 driven through 
gears ; the motor is of the same 
power, but the drill is capable 
of taking a ŝin. hole in mild 
steel. It is fitted with a screw 
feed, and is suitable for ordi- 
nary twist drill work. The 
knurled portion of the handle 
(see illustrations) actuates the 
motor switch. If the handle is 
turned to the right, the spindle 
runs in a right-handed direction 
suitable for drilling ; if turned 
to the left the spindle is first 


stopped and then reversed, and Fic. 1. 


runs in a direction suitable for 

withdrawing a dril or tap. The switch 
itself is of special construction, and 15 
covered up completely to protect it from 
dirt or damage. The drills are fitted with 
either direct-current or alternating-current 
motors. The direct-current machines are 
wound in series, which has the advantage 
of giving an automatic regulation of spindle 
speed according to the size of drill being 
used. The alternating-current machines run 
at practically one normal speed, but they 
can be made, when desired, of the four-pole 


type, and in that case they have two fixed 
speeds. The whole of the drilling machine 
is enclosed, and is dust and weather proof. 
The makers claim a large overload capacity 
for the machines, stating that each machine 
is capable of, in emergency, drilling holes of 
the rated size for the next larger machine. 
This is an important feature when one con- 
siders that the motors are entirely enclosed, 
and speaks well for the liberal design of the 
electrical parts. 


SCHUCHARDT AND SCHUTTE ELECTRIC DRILL—3IN. 


Electro-Magnetic Boring Stand.— This is 
a very useful device for portable drill work 
also shown by SCHUCHARDT AND SCHUTTE. 
The foot of the stands consists of a 
powerful iron-clad electro-magnet, wound 
for direct currents up to 500 volts. The 
application of the magnetic stand is limited 
of course, as it can only be used on irom 
or steel, and the surface to which it is 
desired to attach it must be smooth and 
sufficiently large to form an efficient arma- 
ture for the magnet. As their capacity 
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varies so much according to the different 
classes of metal on which they may be 
used, it is impossible to give a definite 
statement as to the size hole they may be 
used for; but as a guide the smaller size is 
sufficient. for drilling holes up to jin. dia- 
meter in plates jin. thick of good wrought 
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iron, and under similar circumstances the 
larger standard size will drill holes up to 
гп. diameter. Larger holes may be drilled 
by using two, or even three, stands. 
Electric Sensitive Drill. — This firm 
also showed an electrical drill which is par- 
ticularly useful for out-door work, ship-yards, 
on board ship, or other places where. it is 
difficult to get an ordinary belt drive. It 
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can be supplied with two changes of speed, 
which can be operated mechanically, but 
this is not often necessary, as when the 
machine is driven by continuous current the 
speed varies automatically with the size of 
the hole being drilled. It is made for either 
continuous or alternating current up to 500 
volts, and is supplied 
with reversing switch 
as desired. It is also 
made оп а short 
column for use as a 
bench drill. 


Several other elect- 
rical machines were ex- 
hibited by Schuchardt 
and Schutte, including 
electrically - driven 
grinders fitted on 
bench stands or pillars ; 
also many types of 
machine tools of which 
those for the accurate 
and quick production of 
motor-car mechanical 
parts form а speciality. 

< 

Photography.— 
Neither machinery nor 
tools, but still of special 
interest to exhibitors, 
was the stand of THE 
TELLA CAMERA Co, 

„ IIO, SHAFTESBURY 
AVENUE, Lonpon, W. 
They were the Official 
Photographers to the 
Exhibition and inci- 
dentally mentioned to 
us that. they are the 
photographers to all 
the chief London Ex- 
hibitions. The firm 
are specialists in photo- 
graphy for, the engi- 
neering and electrical 
trades, and judging 
from the specimens . we saw their claim is 

fully justified, . They are prepared to. sénd 
operators to any part of the country at short 
notice to. photograph plants, and anyone 
who is requiring photographic service cannot 
do better than apply to them... The. i]lüstra- 
tions of the. Olympia Exhibition in this issue 
are reproductions of photographs taken by 


the, Tella «Camera. Co. 
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Patent Scroll Forming Lathe.—An im- 
proved lathe which is particularly advan- 
tageous for turning out repetition work on 
curved surfaces, and for test pieces, is the 
speciality exhibited by Јонҹ HoLroyp & 
Co., Ltp., Milnrow, near Rochdale. This 
machine is designated the ‘ Patent Scroll 
Forming Lathe” owing to the former being 
of scroll shape. The former proper is 
situated at the back of the lathe bed, ona 
parallel slide carried by the saddle. 


The saddle is firmly gibbed to the bed, 
and carries the former slide fitted with 
compound slide and square steel turret for 
holding four tools. It has hand movement 
by rack and pinion and auto-traverse by 
guide screw and double clamp nut, driven 
through worm and worm wheel. 


The scroll can be cut to the required 
shape in its position on the lathe ; for which 
purpose a small cutter head is supplied 
with the lathe. ‘This scroll automatically 
governs the shape of the article to be turned. 
A weight is used to hold the forming slide 
against the scroll when the tool is idle, but 
as soon as it commences to cut, the tendency 
to keep against the scroll is increased. Thus, 
no matter how heavy the cut, the tool cannot 
deviate from its required path, and the 
accuracy of shape is therefore maintained 
in conjunction with rapid production. 


Three changes of feed are provided by 
means of three-speed cones, whilst the feed 
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may be disengaged automatically at any 
desired point by tripping a drop worm box. 

This modern machine is well put together 
and is of substantial design ; it is a distinct 
advance upon ordinary forming lathe prac- 
tice and is likely to be widely adopted. It 
should be noticed that it works without any 
tendency towards binding of the cross slide, 
the pressure of the roller on the scroll 
former being always parallel to the cross 
slide. It is also an arrangement which 
permits of heavy cuts and fast work. When 
cutting, the tool is drawn into the work, and 
by the range of speeds and feeds rapid work 
is assured. 

The principle of the scroll former can of 
course be applied to other classes of machine 
tools. A large number of these lathes are 
in use in railway shops for the turning of 
axles, wheels, buffers, buffer-cases, &c. 


Several other high-class machine tools 
were also exhibited by Messrs. Holroyd, 


notably a gear hobbing machine which is 
the first British-made machine tool of this 
class, and which bears the usual character- 
istics of the home-made article in its rigid and 
massive proportions. 


It was indeed very gratifying to note that 
the well-finished, substantial-looking ma- 
chines shown at this stand attracted very 
considerable attention from the practical 


engineers who visited the exhibition in large 
numbers. 


PLAN or THE HOLROYD PATENT SCROLL FORMING LATHE. 


The ELECTRICAL MAGAZINE. (Exhibition Supplement.) 


Fic. І 


Hyatt Roller Bearings.—The particular 
feature of these bearings is the form of the 
roller itself, which consists essentially of 
spring or flat spiral (see Fig. 1) made of a 
steel strip of special composition, the 
dimensions of the strip and roller depending 
upon the speed and load conditions. In the 
case of a bearing operating under a heavy 
load at slow speed, the roller would be 
made heavy and properly proportioned in 
crushing strength to the load which it had to 
carry. In the case of a bearing to be 
operated at high speed where the load is 
necessarily light the roller is made propor- 
tionately light and flexible, thereby increasing 
the flexibility of the bearing and better 
adapting same to the changed conditions. 

It will be seen that a roller of this con- 
struction has the element of flexibility which 
enables it to closely conform to the 
irregularities that are always present in the 
actual operation of any bearing. ‘This 
flexibility permits uniform distribution of 
load along the entire length of the roller, or, 
in other words, a full line of bearing con- 
tact—a very important advantage when 


Fic. 2. 


FIG. 3. 


compared with the series of points of a ball- 
bearing or smaller bearing surface probable 
with solid rollers. Оп account of this line of 
contact with the Hyatt Roller, there is no 
tendency to distort the surface of the journal 
and, therefore, the hardened and ground 
steel surfaces may be eliminated. Except 
in cases of iron surfaces, no sleeves or 
linings are required, and even then steel 
sleeves of a very simple character only need 
be provided. 

It will also be noted from the construction 
of this roller that it acts essentially as an oil 
reservoir and its spiral formation acts as an 
oll carrier ; the result is that there is a con- 
stant travel of lubricant along the length of 


FIG. 4. 
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the bearing, all parts being properly lubri- 
cated at all times. | 
The exhibit of the Hvarr ROLLER BEAR- 
ING COMPANY, included examples of various 
applications of their device. An interesting 
apparatus consisting of two small trucks side 
by side, each loaded with 375lb. weight, 
the one fitted with Hyatt roller axle 
bearings, and the other with plain bearings, 
showed very clearly the efficiency of the 
former; whereas a weight of rlb. was 
sufficient to draw the Hyatt roller fitted 
truck, a weight of 12510. was necessary to 
start the other. It is claimed that with line 
shafting fitted with these bearings the friction 
losses are reduced by 60 per cent. to 75 per 
cent. as compared with shafting in ordinary 
bearings. In their use for pit bogies or tubs 
and truck and cart work generally, and for 
travelling cranes, exceptionally good results 
are obtained. An axle bearing was shown 
which had been in use on a 20-ton waggon 
on the North Eastern Railway for eleven 
months, and it was apparently in perfectly 
new condition (see Fig. 2). For loose pulleys 
also they have found large demand, the 
bearing being 
in the form of 
a brushing as 
shown in Fig. 3. 
Other applica- 
tions are shown 
in Figs. 4 and 5. 
This is nota 
new invention, 
but it 1s none 
the worse for 
that; it has a 
record of many 


Metallic Packing and Joint Rings.—In 
addition to their well-known line of metallic 
piston packing, l'HE COMBINATION METALLIC 
PACKING Co., LTD., exhibited a line of 
“ C.M.P.” jointing rings as used for high- 
pressure steam mains, &c. It consists 
essentially of a ring o white metal naving 
raised ccncentric ridges on each ace. 
This ring is in itself a complete joint-maker, 
requiring no cement; it is stated that it 
causes no corrosion nor galvanic action, that 
it can be used several times, and that it will 
withstand any temperature of superheated 
steam. 

“ Light" Portable Electric Drills.— 
The “ Light” drilling machine, as shown by 
the Combination Metallic Packing Company, 
is a portable electric drill which is claimed 
to be the lightest on the market. In ihe 
smaller sizes the drills are hand-fed ; they 
are indeed arranged for use as a breast 
brace, or fitted with hand-wheel, screw feed. 
In the larger sizes the feed is automatic, and 
as a unique feature there are two drill 
spindles—a central one as for usual stra‘ght- 
forward work, and a second one set out of 
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the centre which will allow the machine 
to drill holes ŝin. from a beam or corner. 
This corner-drilling feature and the auto- 
matic feed are unique in portable electric 
drill design. It is interesting to note that 
these drills as well as the popular novelty, 
the electric hair brush, which we describe 
below, are throughout of British manufac- 
ture, and that they are made for use on all 
ordinary alternate and direct current systems. 

Electric Hair Brush.—The electric hair- 
brush also exhibited is a distinctly useful 
article which is destined to come into wide 
use. Visitors were able to test its virtues for 
themselves at the exhibition barber's saloon ; 
attached by flexible cord and an adapter to 
the electric lighting pendant, and having 
the switch fitted on the brush handle, it was 
ideally convenient. The little motor is con- 
tained in the body of the brush. The brush 
bristles are assembled on a hollow aluminium 
cylinder which slides over and forms an en- 
closing case for the motor. It is easily and 
quickly detachable, so that changes in the 
different grades of brush can be readily made 
to suit the customer, and, more important 
still, perfect cleanliness of brushes can be 
maintained. 4 
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ALLEN Two-cRANK COMPOUND ENGINE. 


High-speed Engines.—W. H. ALLEN, Son, 
& Co., Lrp, exhibited one of their well- 
known vertical three-cylinder compound 
engines as now so generally adopted for the 
direct driving of electrical generators. This 
particular engine was capable of developing 
450b.h.p. at доогеу. per minute and suit- 
abie for steam pressures of from roolb. 
to 20olb. per square inch. Another engine 
was of the two-crank compound type, 220 
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b.h.p., 45orev. per minute for steam at 
100lb. to 2oolb. per square inch. The 
engines, of which we give illustrations, are of 
the best design and finish throughout, and 
are acknowledged as typical of advanced 
modern practice. 

Centrifugal Pumps.—A special line of 
this firm is the manufacture of high lift 
centrifugal pumps of the “Conqueror” 
series turbine type. Specimens of several 
sizes and "stages" were shown. 


ALLEN ELECTRIC-CENTRIFUGAL PuMPING SET. 


Stand Fitters.—In connection with this 
notice of the Exhibition credit is due to 
those able exponents of light engineering — 
the men who do the actual fitting of the 
stands. Prominent amongst these were 
ELMES AND Co., a specimen of whose work 
is to be seen in the illustration of the stand 
of THE ELECTRICAL MacaziNE. The signs, 
upholstery, furnishing and all carpentry 
work is undertaken by this firm and carried 
out in a remarkably expeditious and effec- 
tive manner. 
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Shearing Machines.—An interesting ex- 
hibit of shearing machines was to be seen 
at HENRY PELs & Co.’s stand. These con- 
sisted of a John's patent joist shear capable 
of cutting joists up to 16in. by 6in., and 
channels, angles, rods, and tees of propor- 
tional sections. This machine is remark- 
ably quick in its work, the shearing of the 
large joist mentioned not occupying more 
than one minute. 

The second machine was a John's patent 

angle and tee bevel cropper, cutting 
angles either square or on the bevel 
with the same knives and equal ease of 
handling. 

The third machine was a John's patent 

notching machine, which is remarkably 
quick in operation, and leaves the work 
perfectly finished and clean cut. А 
feature of these improved tools is that 
the frames are built up of steel sections, 
so securing great strength with lightness, 
and using a material well suited for with- 
standing the trying stresses of shearing 
and punching. 
All these machines are driven by BRITISH 
WESTINGHOUSE motors of rrh.p., 6h.p., 
and 8h.p. respectively on Morse chain 
drives manufactured by the Westinghouse 
Brake Co. 

The motors are compound wound, 
enclosed and ventilated, at a voltage of 220, 
with speeds of 890, тооо, and 93or.p.m. 
respectively. The Morse chain drives, being 
practically silent and without lubrication, 
provoked considerable curiosity. The fol- 
lowing data of these particular drives will be 
of interest and value :— 


Ih.p. MORSE SILENT CHAIN DRIVE. Centre distance 45.25in. Speed 1135{t. per minute. 


CHAIN. WHEELS. 
Pitch | Width | Length} Weight Outside | Width of| Revolu- 
in. in. ft. per ft. Teeth, | Material, Type. | Diameter. | Tooth, | tions per 
Ib. in. in. | minute, 
:9 2 I0.2 3 Driver I7 Cast Iron Solid | 4.870 | 2.25 890 
| Driven 5I Cast Iron Solid | 14731 | 225 | 297 
| 6h.p. MORSE SILENT CHAIN DRIVE, Centre distance 49.5in. Speed r27oft, per minute. 
9 I III I.5 Driver 17 Cast Iron Solid 4.870 I.25 | тоо 
Driven 55 Cast Iron Solid 15.877 1.25 325 
8h.p. MORSE SILENT CHAIN DRIVE, Centre distance 30,5in. Speed rrooft. per minute. 
9 1.5 8.7 2.25 Driver | 17 Cast Iron Solid | 4.870 1.75 930 
Driven 75 Cast Iron 1.75 210 


Solid | 21,607 
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Direct-current | Generator. — The con- 
tinuous-current supply for the exhibition 
was generated by a handsome direct-coupled 
steam set, the dynamo being manufactured 
by THE THAMES IRONWORKS SHIPBUILDING 
AND ENGINEERING Co., Ltp. ‘The set was 
of the Thames-Reavell type. The engine, 
of the ‘‘Scott’s” patent compound, three- 
crank type, had cylinders zoin. by roin., 
and operated with steam pressure of 16olb. 
per square inch and at a speed. of 
385r.p.m. The dynamo had an output of 
220kw. at 220 volts. 
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Switch Lamp-Holder and Wiring Con- 
duits,—| HE WALSALL HARDWARE MANU- 


FACTURING Co. exhibited specimens of a 
new type of high-voltage switch lamp-holder 
and also specimens of their lap-welded steel 
tubes and fittings for electric wiring work. 
The form of the apparatus exhibited 15 
clearly shown in the illustrations on this 


page. 


Pa Ne - T 
U и а 
i 


THE WALSALL HARDWARE MANUFACTURING Co.’s EXHIBITS., 


ree Google 


The ELECTRICAL MAGAZINE. (Exhibition Supplement.) 


The Sheffield Electrical 
Exhibition. 


7T exhibition, promoted by the Cor- 
poration, was intended primarily for 
local interest, but so well had it been organized 
by Mr. S. E. Fedden, the able manager and 
electrical engineer of the city, that its effect 
will be far-reaching, as was indicated by the 
importance and number of the exhibits and 
the great popular interest it attracted. The 
exhibits were representative of the wide scope 
of present-day electrical practice, including as 
extremes, for instance, electric steel furnaces 
and flatirons. The thinking manufacturer 
and engineer cannot fail to grasp the vast 
influence of such an exhibition—it is an 
object-lesson of prime importance, and will 
not alone be of value in the immense busi- 
ness field in which Sheffield is set. We 
have dealt with some few of the exhibits 
which appeal more particularly to the prac- 
tical engineer in this supplement. 

The features of the exhibition which 
appealed most to the general public, and 
naturally these predominated, are described 
in PoPULAR ELECTRICITY. 


> 


Electric Smelting.—The electric steel fur- 
nace shown by THE GRONDAL KJELLIN Co., 
LTD., was shown for the first time in this 
country as a working model; it is, however, 
used commercially in Sweden, from which 
country it had its origin. The principle of 
the furnace is that of a transformer in which 
the circular melting trough itself forms the 
heavy-current, closed-circuit secondary, one 
limb of the rectangular transformer core, 
built up of annealed laminations as usual, 
passes through the centre of the ring-shaped 
trough, and also carries the primary winding, 
which is of asbestos-covered copper wire. 
The limb of the core, which is inside the 
furnace, is modified from the rectangular to a 
cruciform section, thus providing ample 
ventilating spaces for the winding ; 
blast is used for this cooling. The other 
three sides of the core, those outside the 
furnace, are of rectangular section. 

The hearth is constructed of refractory 
bricks, and is lined with. magnesite; the 
cover is in several sectors, built up of refrac- 
tory brick reinforced with iron plates. 

The following particulars-of an operating 


an air. 
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plant were provided by the company, and 
will serve to complete the description. The 
furnace at work at Gysinge, which is worked 
at a pressure of about 3000 volts 15 periods, 
has on the high-tension coil 295 turns, cor- 
responding to an apparent pressure of about 
ro volts within the furnace. The strength 
of the induced low-tension alternating cur- 
rent in the melting bath, without taking into 
account the hysteresis losses, corresponds 
to the current strength of the generator 
multiplied by the number cf turns in the 
primary coi. By means of this arrange- 
ment a low-tension alternating current of 
considerable strength is obtained without 
having to employ electrodes by which energy 
is dissipated, and which soon wear out. No 
large copper conductors to the furnace are 
required. For the cooling of the core four 
тїп. tubes are fitted, through which air is 
blown at a pressure equivalent to about 12in. 
of the mercury column. At Gysinge this air 
is supplied from the blowing engines of the 
forge, but it would be equally possible, with 
the relatively small fluctuations in the 
primary potential to use an electric fan 
driven direct from the dynamo. To protect 
the primary coil from the heat of the furnace 
wall, a water-cooled cylinder open at one end 
is placed around it. The cylinder is made 
of sheet brass, brazed together and insulated 
with wood. No fan is necessary to cause 
air to circulate in the space between the 
cylinder and furnace wall. The temperature 
in that air space never exceeds Sodeg. to 
roodeg. C., and the temperature of the 
cooling water at the outflow is 4odeg. to 
sodeg. C. 

А 175kw. Kjellin furnace has been at work 
since May, 1902. It contains an average 
charge of 39oolb., and produces r 1,ooolb. to 
12,000lb. per 24 hours; each tapping aver- 
ages 2300lb. This furnace works with a 
single-phase current of 3000 volts. 

A larger type of 320kw. has an average 
charge of 740olb, and produces about 
20,000lb. per 24 hours; each tapping aver- 
ages 3300lb. This furnace works at 4000 
volts. 
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Electric Annealing and Hardening 
Furnace.—'VHE ELECTRICAL Co., LTD. 
This patented furnace consists of a fireproof 
rectangular tank holding a salt bath, which 
is built into fireproof cement contained in 
ап. iron box. Two wrought-iron electrodes 
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are fixed on the inner side of the crucible 
opposite each other. Both of these elec- 
trodes are connected by means of wrought- 
iron bars to a transformer which reduces the 
pressure of a single-phase alternating circuit 
to the voltage necessary for the operation of 
the furnace. The temperature of the 
furnace is readily and simply adjusted by 
switching in or out the requisite number of 
colls in the primary circuit of the trans- 
former. The only other apparatus neces- 
sary are an ammeter and a main switch and 
fuse. The regulating transformer is capable 
of giving any voltage from 5 to 25 required 
for keeping the various temperatures con- 
stant in the furnace. It is further arranged 
to give higher voltages of 50 to 55 volts in 
order to obtain the high temperatures neces- 
sary to bring the furnace into working 
condition. The heat will then gradually 
increase until the desired temperature is 
attained and by means of the transformer 
kept constant. With a steady voltage in 
the primary the ammeter reading will afford 
a good gauge of the temperature of the bath. 
By simply regulating the current it is 


The ELECTRICAL MAGAZINE. (Exhibition Supplement.) 


possible to obtain any temperature between 
75odeg. C. and 1325deg. C. 

In this furnace the salt is brought into a 
molten condition by means of the electric 
current passing through it; into this bath 
the pieces of metal or tools to be heated 
are placed. The electric current flows 
through every part of the bath and the tools 
alike, thus ensuring a perfectly uniform 
heating. 

The current passing through the bath 
itself heats it from the centre outwards ; for 
this reason the thermal efficiency is very 
large. Further, owing to this internal radiat- 
ing heat, an equally distributed temperature 
throughout the whole bath is attained, where- 
as in the case of gas or coke furnaces fired 
from the outside the loss of temperature 
between the outside and inside walls of the 
furnace or the muffle is considerable. In 
this latter case also the crucibles are quickly 
destroyed by the high temperatures and by 
the corrosive gases given off. In com- 
parison with the expenses incurred through 
renewing crucibles ruined by the gas or coke 
furnaces, the use of cast-iron electrodes as in 
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THE ELECTRICAL COMPANY'S ELECTRIC ANNEALING FURNACE. 
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this new furnace effects а very considerable 
economy. | | 
In the electrically-heated bath the tem- 
perature can be accurately and easily 
measured by means of a pyrometer, and 
it is maintained by simple regulation on the 
transformer. А great advantage is the 
elimination of risk of damage by over- 
heating and burning sharp edges and points 
on the tools. The hardening is effected 
with certainty, and the danger that the 
metal may become useless during heating 
or cooling is entirely avoided. The bath 
is raised to the hardening temperature in 
about one-fifth of the time necessary with a 
gas furnace. The furnace can be brought 
from cold to a white heat in about half an 
hour. It is easily managed, and when once 
started needs no particular attention. The 
surfaces of the metal treated remain un- 
affected, whereas in gas furnaces oxidation 
and other chemical action takes place. The 
electric furnace has a great advantage over the 
old lead baths or the cyanide of potassium 
hardening furnace, in being absolutely 
harmless; no poisonous gases are evolved, 
but, on the contrary, it may be used in any 
workshop without providing any ventilating 
device. The apparatus is absolutely fire- 
proof and makes neither smoke, nor soot, 
nor corrosion of any sort whatever. Many 
other advantages attend the use of this 
valuable invention, but these need not be 
mentioned in detail here; they will be 
readily appreciated by the practical man. 
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The Birmingham 
Corporation Electrical 
Exhibition. |. 


HE Birmingham Corporation have just 
held a four days’ exhibition with the 
opening of their new Summer Lane Generat- 
ing Station, and we have received from the 
City Electrical Engineer, after the exhibition 
is closed, some descriptive publications relat- 
ing thereto. It 1s somewhat remarkable that 
no effort was made by the promoters to give 
_the electrical press generally the opportunity 
of being present and of favourably comment- 
ing upon their enterprise. It may be that 
they thought the exhibition a purely local 
affair and that no good purpose would be 
. served by advertising the exhibition outside 
the city. Whether that be the reason or not 
we consider Birmingham has not made 
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the most of its opportunity—surely in its 
progress and enterprise there is some good 
to be gained should the city be an acknow- 
ledged pattern of modern electrical develop- 
ment. Such a reputation is undoubtedly of 
advantage to any place. Апа what of the 
exhibiting firms ?—have they not lost а good 
opportunity also? If the Birmingham 
exhibition warranted the production, at the 
public expense, of such elaborate books as 
were those we received, then certainly the 
effort warranted wider publicity. 

The following brief notices of the exhibits 
will indicate the praiseworthy efforts of the 
local firms to give the show the great 
popularity which it attracted and which led 
to the disappointment of many would-be 
visitors who were unable to obtain admission: 
during the four days which was the ridiculously 
short period allowed for the exhibition. 

The General Electric Company arranged 
several exhibits illustrating the uses of 
electrical energy for lighting, heat, power, 
and medical work. The different stages of 
Robertson lamp manufacture was shown 
from start to finish, special plant having 
been brought down from the lamp works at 
Hammersmith. Various kinds of arc lamps 
were shown, including the flame arc lamp. 
Osmi lamps were also shown by this firm, 
the interesting point in this lamp being the 
metallic filament, the claims for these being 
that they give twice the candle power of a 


‚ carbon filament lamp at one-half the current 


consumption. Many electroliers, brackets, 
and standards showed how electric lighting 
can be used efficiently and effectually with 
every style of decoration. 

Several small motors on view showed the 
details of construction and the methods of 
using electrical power. 

A special featüre was the exhibit of heat- 
ing apparatus ; these included radiators, 
electrical kettles, and laundry irons. 

The great use of electricity by the medical 
profession has brought about the perfecting 
of apparatus for this work, and interesting 
exhibits were those of the most improved, 
up-to-date appliances—X-Ray apparatus, an 
apparatus for producing high-frequency 


currents at high voltage, and also a vibratory 


massage machine. This last machine can be 
worked from the mains, and no special skill 
is required to operate it. Other exhibits of 
the General Electric Co. included electrical 
clocks and electrical bells for working off the 
supply mains. 
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Veritys, Limited, divided their exhibit into 
four sections: motors, switch-gear, radiators, 
and arc lamps. 

'* Aston” motors of various sizes, some fitted 
with reduction gears, were shown. Elec- 
trically-driven polishing machines and motor 
generators for driving: plating dynamos were 
of interest to the jewellery and cycle trades. 

Among various switches for the starting 
and control of electric motors was shown a 
'* fool-proof " starter, by which it 1s impossible 
to switch on the motor too quickly, and the 
risk of damage is reduced. 

Veritys, Ltd., make a speciality of radi- 
ators, and many types were exhibited. 
Several choice electrical fittings were also 
shown on this stand. 

Edison & Swan, Ltd., exhibited cases of 
lamps illustrating the many forms in which 

the Royal Ediswan Lamp is made. Atten- 
tion was drawn to the new Radiolite lamp, 
in which the downward candle-power 15 
much greater than of other lamps taking the 
same current. 

A number of luminous radiators in beaten 
metal were also shown at this stand, and 
other lamps, such as the ‘‘ Huntalite,” a very 
effective electrical candle lamp, the ‘ Lino- 
lite lamp," &c. 

The British Prometheus Company have 
devoted a considerable amount of time and 
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attention to electrical heating apparatus, and 
the exhibits on their stand were exceptionally 
interesting. The heating strip in their ap- 
paratus is coated with a metallic alloy, which 
is very efficient, and is easily and cheaply 
renewed, so that the cost of up-keep is very 
low. ‘The current taken is very small, and, 
if hot-water jugs, kettles, and laundry irons 
are used in a house, fires can often be dis- 
pensed with during the summer months, and 
the saving in gas and fuel more than pays 
for the cost of current. Prometheus ap- 
paratus is guaranteed for twelve months, and 
we are told that the average life of the 
apparatus is over five years. Four hundred 
different patterns are manufactured, and the 
samples shown gave a good idea of the first- 
class finish and attractive designs of the 
apparatus. 

Berry, Skinner & Co. exhibited their 
patent ironclad switch gear. ‘This apparatus 
consists of a switch and fuse which is dust- 
proof, flame-proof, and watertight, and is 
of such a design that it 1s impossible to 
replace a blown fuse without first actuating 
the switch to its off position, and it 
is impossible to get a shock from this 
gear. 

They also exhibited the tantalum lamp, 
and a cam patent arc lamp raising and 
lowering gear. 


THE GENERAL 


ELECTRIC COMPANY'S STAND AT THE BIRMINGHAM EXHIBITION, 
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List of Engineering 


Exhibitors at Olympia. 


Aerators, Ltd., London, N. 

Aiton & Co., London, N.W. 

Agenoria Co., Ltd., London, E.C. 

Albany Engineering Co., Ltd., 
London, S.E. . 

Alexander Manufacturing Co., 
London, E.C. . 

Alldays & Onions Pneumatic Eng. 
Co., Ltd., Birmingham 

Allen, W. H., Son, & Co., Ltd., 
Bedford 

. Ames, F., Eastbourne 


Armstrong, Sir W. G., Whitworth 
‚ . & Co,, Ltd., London, S.W. 


Autoloc Syndicate, Ltd., London, 
N 


Bailey, W. H., & Co, Ltd. 
London, E.C. 
Do & Co., Ltd., London, 


Bateman’s Machine Tool Co., 
Ltd., Hunslet, Leeds 

Beldam Packing & Rubber Co., 
London, E Е.С. 

Bennett Von der Heyde, Man- 
chester .. т 

Boardman Bros., Manchester 


British & Colonial Atom Synd., 
Ltd., London, E.C. 

British Hele-Shaw Clutch Со, 
Ltd., Leicester 

British Sigarera, Ltd., London, 
W.C. 


Brunton and Trier, London, S.W. 

Buck & Hickman, Ltd., London, 
E 

Griffiths & Co., London, 


Butlin, Thos., & Co., Ltd., Wel- 
lingborough 

Cambridge Scientific Instrument 
Co., Ltd., Cambridge 

Carborundum Co., London, W.C. 

Christie, G., Ltd., Glasgow 

Churchill, C., & Co., London, 


Cochran and Co. (Annan), Ltd., 
London, S.W. 

Combination Metallic iacu 
'Co., Ltd., Gateshead-on- -Tyne 

Concentric Condensers, Ltd., Lon- 
don, W.C 

Consolidated Pneumatic 

Co., Ltd., London, S.W. 

Crewe & Co., London, W.C. ... 

Crosby Steam Gauge and Valve 
Co., London, Е.С. 

Crosier, Stephens & Co., London, 


Burton, 
E 


'Tool 


“и Sparklets." 
Steam Plant 
Accessories 
Grinding 
Machines 


Pumps 
Tools 


Engines, 
Pumps, &c. 
Marine 
Inventions 
Machine 
Tools, 
“AW.” Steel 


Levers 
Compressors 
Pumps, &c. 
Pipe Benders 
Tools 
Planing 
Machine 


Packing 
Cleaning 
Cloths 
Suction 
Cleaners 


‘Clutches 
Cigarette 
Machines 
Grindstone 
Dressers, &c. 
Machine 
Tools 
Machine 
Tools 


Castings 


Wire 
Machine 
^A Tools 


Boilers 


Carts, &c. 


Tools, &c. 
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Ltd., London, 


Crossley Bros., 
E.C. 
Crown Works, Chelmsford 


Daniells, T. Н. & J., Ltd., London, 
W.C. 

Davies Patent Boiler, Ltd., 
London, S.W. 

Davis, John, & Son, Ltd., Derby 


De Laitte Gas Machine Synd., 
Ltd., London, E. 

Dexine Patent Packing & Rubber 
Co., Ltd., Stratford 

Dixon, Joseph Crucible Co., 
London, S 

Easton & Bessemer, Ltd.,Taunton 

Empire Roller Bearings Co., Ltd., 
London, S.W. 

Excelsior Engineering Co., Ltd., 
Stroud, Glos.. 

Expansion Sprinkler Synd., Ltd., 
Aberdeen 

Fastnut, Ltd., London, E.C. 

„ор & Co., Ltd., London, 


Fouche, Frederic, London, E.C.. 


Gandy Belt Manufacturing Co., 
Ltd., London, E.C. 

Glacier Anti-Friction Metal Co 
Ltd., London, E.C. 

ш A.,& Co., Ltd., London, 


Green, E., & Son, Ltd., Man- 
chester .. 
Halden, J., & Co., Manchester . 


?) 


Hall, B. J., & Co., London, S.W. 


Hart, David & Co., London, N.... 


Haylock, R. H., London, E.C. 
Heap, J., & Co., Ashton-under- 
yne. 
Heathman, J. H. & Co., London, 
S.W 


Hoddesdon Manufacturing Co., 
Hoddesdon, Herts 

Hohmann & Maurer Manufactur- 
ing Co., London, E.C. 

Holden & Brooke, Ltd., Man- 
chester 

Holroyd & Co., Ltd., Milnrow, 
nr. Rochdale 

Howard Bros., London, E.C. 


Howard Pneumatic Eng. Co., Ltd., 
London, S.W. 


. Hoyt Metal Co., of Great Britain, 


Ltd., London, E.C. 


Hudson Economizer Co., Ltd., 
London, E.C. | 

Hyatt Roller Bearings Со, 
London, S.W. 

Jessop & Appleby Bros, Ltd., 


London, S.W. 
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Gas Plant 
and Engines 
Surface 
Plates 
Gas Plant 
and Engines 


Calculators, 
Drawing 


Boards 


Engines 
Pumps 


Structural 
Engineers 
Condensers 


Process Block 
Machines 


Economizers 

Photo-copy- 
ing Plant, 
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Jonas & Colver, Ltd., Sheffield.. 

Jones, F., & Co. , London, N.W.. 

Keith & Blackman Co., Ltd., 
London, E.C. 
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Rockwell Wabash Co. Ltd, 
London, E.C. 

Ross, A., Hotchkiss & Со, 


London, S.E. 
Roto-Motor Synd., Ltd., London, 


W.C. 
Rudolph, Ch., London, E.C. 
Sanders, Rehders & Co., London, 
Eu diem Ltd. Kings Lynn 
Schuchardt & Schutte, London, 


S.W. 
Schuler, L., London, S.E. 
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DU и & Co., London, 
Shaw, L., London, S.W. ... 


Sheepbridge Coal & Iron Co., 
Ltd., London, S.W. 


Simmonds Bros., Ltd., London, 
W.C. | 


Simplex Steel Conduit Co., Ltd. 


Standard Engineering Co., Ltd., 
Leicester 

Standard Metal Engraving Co., 
Ltd., London, W.C. 

Starrett, The L. S, Co., London, 


Stirk, J. & Sons, Halifax... 


Stirling Бо Co., mu S.W. 


Stockall, Pat & Sons, Ltd, 
London, T3 i 
Sturtevant Eng. С Co, Ltd., 


London, Е.С. 
Tangent Wheels, Ltd., London, 
S.W 


Taylor, A. G., & Co., London, W. 

Tella Camera Co., London, W. 

Temperley Transporter Co., 
London, E.C. . 

Thames Ironworks: ‘Shipbuilding 
and Engineering Co., Ltd., 
London, E . : 

Thompson Bros., London, EC... 


Thorn & Hoddle Acetylene Co., 
Ltd., London, S.W. 

Tilley Bros., London, N.E. 
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Union Standard Machine Co., 
London, E.C. 

United Kingdom Lighting Trust, 
Ltd., London, W.C. 
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Co., Ltd., London, E.C. 

Veithardt & Hall, Ltd., London, 
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Vincit Co., The London, E.C. 
Von der Heyde, J. B. 
Walker, W. G., & Co., London, 
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wal W., & Co., Ltd., London, 
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Walsall Hardware Manufacturing 
Co., Walsall 

Wannbacher, T. & E., London, 
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Warden, A., & Co., London, E.C. 


Weinbrenner & Co., London, E.C. 
Wicksteed, C., & Co., Kettering 


Willcox, W. H., & Co., Ltd., 
London, S.E. 

Winn, Chas., & Co., Birmingham 

Willans & Robinson, Rugby 


Worssam, G. J., & Sons, London, N. 
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A JOURNAL for ALL classes of the Community. 


Nine people out of every ten are keenly interested in 
the wonders of modern electrical achievement. They have no 
technical knowledge, and the ordinary class-paper doesn't 
appeal to them, but they like to be up-to-date in such 
matters and to be able to talk freely about them. 

In everyone's life electricity is ап important factor, 
and the general public are greedy readers of easily 
assimilated articles, but, until this journal was published, 
there was no paper in the British Empire catering for 
matters Electrical written in popular vein. 

* *POPULAR ELECTRICITY'' appeals to all who seek to know 
how and why things are done, and you cannot afford to be 
Without it. | 
You can secure this valuable ltttle paper post free for 12 months, including 16 pages of 


interesting Manufacturers' announcements, by sending 2/ to the Publishers, 
THE ELECTRICAL PUBLISHING CO., Ltd., 4, Southampton Row, Holborn, London, W.C. 
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Electricity from Nature. 


UR two illustrations of the Como electric 
power generating works are of interest 

as showing how nature’s force in the shape of 
mountain torrents is turned to serve man’s 
commercial needs. In thus despoiling to 
some slight extent the natural beauty of the 
mountain fastnesses, none will deny that 
the preservation of Como itself more than 
counterbalances matters. For even in this 
fair city, long famed for its beautiful lake, 
and incidentally to the electrical man as the 
birthplace of Alexander Volta, the demand 
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of power for manufacturing purposes asserted 
itself. From these electrical works, miles 
away in the mountains, the electric current 
is despatched to Como, which is thus spared 
numerous smoke-stacks defiling and defacing 
its charms. We in this country are not so 
fortunate. But although there are no 
mountain streams or springs of sufficient 
elevation or size to help us by giving power 
to our cities without defacing them, we have 
nature’s force stored in our coal-fields. То 
utilize these stores of energy does not 
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General View of the Como Electric Power Works. 
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necessarily mean smoke and grime every- 
where—as years of misuse of our great 
national coal wealth led us to believe. 
Electricity is rapidly changing all this, our 
methods are developing towards the point 
when coal shall be rarely seen away from 
the pit-mouth. Electricity will serve all 
and every purpose of lighting, heating, and 
power, and the electricity will be generated 
from the coal at the two or three main 
coal-getting centres. Even at the pit-bank 
generating stations, smokeless production 
will be a feature. This is not merely 

flight of imagination ; already the process of 
centralising our electricity- -making industry 
is under way. Patent coke-ovens, preserving 
all the so-called bye-products of coal, and 
yielding gas of high power property, large 
power gas-engines, electrical transmissions 
of pressures up to 60,000 volts—all these 
are accomplished facts in the commercial 
every-day sense, and all are making for the 
ultimate benefit of the country when the 
waste and misuse of our greatest natural 
asset, coal, shall cease, and when life shall 


+ 
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be blest with a prosperity and healthiness 
never before approached. 

c 
Floating Electric Palace. 

Electricity plays a large part in the equip- 
ment of the Royal Mail Steam Packet Com- 
pany's new vessel, the Avaguaya, which sailed 
on her maiden voyage to South America on 
October r2. 

There are electric fires to keep the passen- 
gers warm, hundreds of electric fans to keep 
them cool, and an electric laundry to wash, 
dry, and iron their clothes. In the airy 
smoke and card rooms are electric cigar 
lights, and in the cabins are electric devices 
for the heating of shaving water or curling 
tongs. Electric clocks are placed through- 
out the vessel; in the cook's department 
dishes are washed, potatoes peeled, and in 
some cases food cooked by electricity ; and 
there are electrically worked hair-brushes 
and hair-drying appliances in the barber's 
saloon. In addition the fog siren sends 
forth its warning in response to the pressure 
of a button on the navigating bridge. 


Interior of the Como Electric Power Works. 
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The Electric Pulley Block. 


HE use of hand-chain and rope-pulley 
blocks over machine tools, erecting 
beds, and in loading-up waggons, &c., is so 
common that the immense amount of time 
lost in their use is rarely noticed until one 
sees something better. Messrs. Electro- 
motors, Ltd., of Openshaw, Manchester, 
have recently put on the market a series of 
electrically driven pulley blocks which over- 
come this fruitful source of leakage. These 
extremely useful electric appliances are con- 
structed in several sizes, having capacities 
up to four tons, and capable of accom- 
modating lifts up to about 3oft The 
control is essentially simple, being effected 


4 Tons Size. 


by means of hand ropes from the floor, as 
will be readily seen in the illustration given 
herewith. The electric motors used are of 
the series-wound type, and so the speed 
of lift is proportional to the load; there- 
fore the electric blocks have the advantage 
that, for loads less than the normal, higher 
lifting speeds are obtained without any 
changes of gear.  Machine-cut spur and 
pinion wheels, the most efficient form of 
reduction gear, is used throughout, thus 
giving the maximum speed of lift and weight 
capacity for the least current consumption. 
An electric brake is provided to prevent the 
load running down of itself. The electric 
pulley blocks should prove to be thoroughly 
reliable and efficient time-savers, and well 
worth the notice of warehouse and machine 
shop owners. 


Our illustration shows one of the electric 
pulley blocks as fitted with hook running on 
ball bearings. Messrs. Electromotors, Ltd., 
inform us that they also supply the electric 
blocks fitted with runners for overhead 
girder runways, and arranged either for hand 
travel or with motor power for travelling, 
these types being intended for use wherever 
loads are required to be moved from one 
works or shop department to another. 


<> 


Electric Fire Risks. 

PI often do we read in the newspaper 
accounts of fire that the outbreak was 

believed to be due to *' the fusion of electric 

wires." This is still the pet phrase of the 

reporter—it is an easy and safe excuse, and 

unfortunately satisfies the general reader. 

It is, however, not often true, as is proved 
by actual evidence—the fire insurance com- 
panies are the people to look after this 
matter. Largely through their work, restric- 
tions and requirements have become standard 
which safeguard electric wiring to such an 
extent that the old fear of electric fire risk 
is fast becoming obsolete. For instance, in 
New York city the fire losses from тоо? to 
1905, inclusive, which were traceable to 
defective wiring or other electrical causes, 
were only 361 cases with a total loss of less 
than £50,000. The electrically caused fires 
were only r.34 per cent. of the whole, and 
the losses 1.15 per cent. of the whole. 

Doubtless in the very early days of 
electrical practice, lack of knowledge and 
experience did result in defective installations, 
but all that is long since past, and he must 
indeed be slow-going who gives any credence 
to-day to the newspaper man's favourite 
cause of fire outbreak. 


Speaking of Insurance—if anyone has 
doubt as to the reliability of electric plant let 
him enquire of the machinery insurance 
people as to their rates; the low charges 
made for insurance and maintenance will 
convince him that money spent on an 
electrical equipment is a good investment, 
in so far as safe running, freedom from 
breakdown, and general reliability are 
concerned. 
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The ** Suterlite.’’ 


HE “Suterlite” Reflector, which derives 
its name from its proprietors, Messrs. 
Frank Suter & Co, Ltd., 66, Berners Street, 
London, W., is an adaptation of electric 
lighting which is at one and the same time 
one of the most beautiful, effective, and use- 
ful means of illumination. For the lighting 
of show-cases, pictures, rooms, desks, or in 
fact wherever a well-diffused and yet power- 
ful light is desired, ‘‘Suterlite” offers the 
best results, 

The illustrations herewith show clearly the 
principle of this successful device. The 
lamps proper are simply English-made 
glow-lamps, having the carbon filament in 
one straight length instead of in a loop or 
col, and having a conducting cap at each 
end of the tube or long bulb. The lamp 
holders are small, having only one contact 
cap to accommodate, and they are fitted 
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with spring contacts allowing any one lamp 
to be readily placed or removed without 
interfering with any other lamp or part of 
the fixture. 

The lamps are placed in the hollow of a 
reflector of the shape shown in Fig. 2. 
This reflector is of polished and lacquered 
sheet metal, lined within with opal glass. 
The glass is in strips, which are held in 
position by the turn-over outer edges of the 
brass reflector channel, and by a wedge- 
shaped piece of metal which is fixed by 
external screws through the apex of the 
reflector. This method of securing the ора} 
glass in place has the important advantage 
that the slips of glass can be inserted or 
removed without interfering with the wiring 
or dismantling the fitting. In the apex of 
the reflector, and also behind this locking 
wedge, is run the wiring of the fitting. All 
the wiring is connected up by screw contacts, 
no soldering or twisted connections of any 


Fig. 1. The ''Suterlite" Desk Fitting. 
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Fig.2. Details of Construction of the 
'" Suterlite" Reflector. 
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kind being necessary. The angle between 
the two sides of the reflector has been care- 
fully calculated with reference to the position 
of the line of lamp filament to give the best 
results. 


At the makers’ works in London, special 
plant is in constant operation turning out 
large quantities of these fittings, accurately 
апа to gauge. All parts are thus standardized 
and are strictly interchangeable, an important 
feature, indeed, from the purchaser's point of 
view. A very large number of “ Suterlite " 
installations are to be found in the palatial 
residences of the wealthy, and in the 
"stately homes" of the aristocrat. Art 
collections and pictures illuminated by the 
*Suterlite? look their best, and can Бе 
studied in absolute comfort owing to the 
source of light being quite hidden from view, 
and a full white light, evenly distributed by 
reflection, throwing up the beauties of the 
subject to perfection. 


Naturally such a pleasing lighting effect 
has been seized upon by the tradesman, and 
many show-cases and windows rejoice in this 
artistic display, to the delight of the shopper 
and the profit of the enterprising man behind 
the counter. 


Wireless Telephony. 


A practical test of wireless telephony was 
made recently at Cologne. The receiving 
apparatus was placed close to the bank of 
the Rhine, and messages were transmitted 
across the stream, it is sald, with success. 
The transmitting and speaking apparatus, 
with a battery of 20 cells, was connected 
with a copper wire, the end—attached to a 
zinc plate—being sunk to the bed of the 
rver. The Rhine served as the conductor, 
and the receiving device reproduced the 
sounds, enabling persons to converse with 
others on the opposite bank of the stream. 
Experiments were made over a distance of 
three miles, and while sounds were re- 
ceived from a greater distance, it was not 
possible to distinguish the words clearly. 
It 1s believed that wireless telephony will 
be of great use for shipping and harbour 
traffic. 
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Electric 


F there is one field of power application in 
which electricity occupies an absolutely 
unassailable position it is that of crane and 
elevator operation. There are numerous 
instances of large works into which electric 
power has been introduced solely for crane 
service. In every case the innovation has 
been successful, and the money-saving story 
of the electric cranes has frequently led up 
to the complete electrification of the works. 


The reasons for this marked superiority 
of electric cranes over all other types are 
not difficult to understand. Cranes fitted with 
electric motors are essentially economical, 
safe, quick running, sensitive, and readily 
controllable from any place, even some 
considerable distance from the crane itself. 


Cranes. 


They are light and compact, and do not set 
up vibration. 

A few remarks on each of these all- 
important advantages will suffice to show 
even the least technical of our readers how 
very true and indisputable they are. 

Economy in Power.—This is due in part 
to the fact that the current, used is directly 
proportional to the load, but more important 
still is the fact that when the crane is not 
actually working there are no losses whatever 
in the mains, nor in idle running ropes, 
belts, or shafts. Crane loads are essentially 
intermittent, the actual power being required 
at intervals, and only for a few minutes each 
time. Consider, therefore, what it means 
to have no wastage such as occurs in steam. 
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driven cranes by condensation in pipes, 
boiler firing, frictional losses in flying rope, 
square shaft transmissions, &c. ‘There are 
no expenses for fuel or power when the 
electric crane is standing, and this applies 
whether it be standing for only one minute 
between loads or for the whole day. More- 
over, when the electric crane is working it is 
a highly efficient machine; the motor whether 
for lift, travel, traverse, or slew, is placed 
direct at its work, and frictional losses are 
practically negligible. 


Safety.—The electric current is in all cases 
the most adaptable power for automatic 
action ; absolute safety against over-running 
or over-lift is ensured by its use. ‘The most 
powerful automatic brakes, and the most 
reliable, are those connected with electric 
machines. In crane work, for instance, they 
are arranged so that the brake is always on un- 
less the motor is receiving current and hand- 
ling the load ; thus any failure of the current 
supply results in immediate stoppage of the 
crane without any running down of the load 
or accidental fall or over-travel. 


Quick Running.—Ovwing to the safety of the 
electric crane, as just mentioned, high speeds 
can be used. The electric motor being 
placed directly against its work, and being a 
balanced rotating machine, can be safely used 
for high-speed working. In this connection 
compare the simplicity of the mechanical 


connections in electric cranes with those of 


other types. 
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Electric Crane. 


Sensitive and Ready Control. — Electrical 
power is the most flexible of any ; the current 
supply to motors can be adjusted to а 
remarkable degree of fineness without trouble 
or skill on the part of the attendant. The 
speeds of cranes and adjustment of lifts and 
travels can be varied with a degree of accuracy 
impossible with older types. The control 
of cranes can also be effected with the same 
accuracy from any point: the operator may 
be in a cage travelling with the crane or he 
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may be in an office altogether apart from the 
crane ; in short he can be placed in the very 
best position for his work, and no restrictions 
are placed on the point or points of control 
when electric cranes are used. 

Lightness.— The electrical equipment 
occupies little space and the motors are light 
for their powers. In the case of overhead 
travellers only small head room is necessary, 
thus giving maximum height of lift. 

No Vibration.—With lightness and com- 
pactness, both of which influence the size and 
strength of foundations or buildings, there 
is also the important feature of absence of 
vibration. There being no reciprocating 
gears or motions of any kind in the drive of 
the electric crane, but only steady balanced 
rotary motions, no appreciable vibration 
occurs. Buildings and structural work are 
thereby preserved, and noiseless running is 
assured. 

We give several illustrations in this num- 
ber of typical electric cranes for various 
Services. 


Electric Derrick. 
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Electric Crane. 


Figures of Progress. 


Here is further evidence of the remark- 
able leap into popularity of the electric 
motor for industrial and domestic purposes. 

One of the largest electric light and power 
stations in the United States, the Chicago 
Edison, has had brought to its attention the 
fact that the motor load, which in January, 
1899, represented about 24 per cent. of the 
total load, has increased since that time to 
5o per cent. of the entire electrical output 
of the plant. 

It is not to be inferred from this that the 
lighting load has in any degree diminished 
or been neglected; on the contrary its 
increase has been as marked in certain 
respects as the motor load, though not as 
rapid in the eventual growth. ‘To merely 
state the fact 15 the least that can be said in 
connection with this systematic increase in 
the demand for more electric power. 
Several reasons may account for this strange 
though not unexpected phenomenon, but 
among such reasons not the least prominent 
is the now firmly founded belief that electric 
power is the best from all points of view that 
can be obtained—the best, it might be 
well to say, not only from the standpoint of 
general efficacy, but from the broader and 
better point of view of business efficiency. 


2 Ø 
A Sinecure. 


Beery: If you was lookin’ for the easiest 
job wot is, Weery, wot'd it be? 
Weery : Lineman on de wireless. 
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Popular Electricity can be obtained from the 
' Publishers, 


'The Electrical Publishing Co., Ltd., 
4; Southampton Row, 
Holborn, W.C. 
It is also procurable at Electricity Works throughout 
the United Kingdom, with which special arrangements for 
distribution are being made. 
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THE MOST REMARKABLE, most useful, 
and most interesting periodical to-day dealing 
with electrical matters is The ELECTRICAL 
MAGAZINE. Each issue contains from 100 
to 200 pages of valuable matter splendidly 
illustrated. It is a journal which every man 
interested in Electricity and its applications 
Should take. A single copy will be sent by 
the publishers for 9d. in stamps, or it can 
be purchased for 6d. on the bookstalls, or 
ordered through your newsagent. Address: 
4, Southampton Row, London, W.C. 
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Sparklets. 


Somewhat Mixed ! 

The other day where some building was 
going on in Northampton a man asked for a 
job. The foreman told him there was no 
vacancy, but he might call in a couple of 
days, because, he explained, “ We’ve got a 
man here who hasn’t come, and if he 
doesn’t turn up to-morrow we shall send him 
home.” 


The Right Sort of Men. 


An employer having some responsible 
positions vacant writes to an agency and 
defines the men required as follows :— 

* Men who are not for sale; men who are 
honest and sound from centre to circum- 
ference, true to the heart's core; men who 
wil condemn wrong in friend or foe, in 
themselves as well as others; men whose 
consciences are as steady as the needle to 
the pole; men who will stand for the right if 
the heavens totter and. the earth reels ; men 
who can tell the truth and look the world 
and the devil right in the eye; men who 
neither brag nor гип; men who neither flag 
nor flinch; men who have courage without 
whistling for it and joy without shouting to 
bring it; men to whom the current of ever- 
lasting life runs still and deep and strong ; 
men who know their place and fill it; men 
who mind their own business; men who will 
not lie; men who are willing to earn what 
they eat and perform what they are paid for 
doing."— Canadian Manufacturer. 
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On the '' Phone.” 


There is no doubt that on occasion the 
telephone can goad an essentialy placid 
and peace-loving man into a perfect frenzy. 
This is when things go wrong. When they 
go right, telephoning is a delightful ex- 
perience. One feels as if one has one’s 
finger on the pulse of things. It is the 
nearest approach to the sensation of directing 
the movements of an army that the civilian 
can hope to achieve. But when hitches 
Occur, insanity sets in. Why do men lose 
their temper over the telephone? The 
following dialogue which 77e G/ode publishes 
as authentic may explain the reason. 

Irritable man has been rung up. I. M.: 
“Hullo?” Mysterious Voice: “ Ате you 
137 Portsmouth?” І. M.: ‘Yes, who's 
that?” Dead silence for two minutes. M. 
Voice again (casually): “Hullo, are you 
137 Portsmouth?” I. M.: “Yes, I tell you. 
Who is it?” Dead silence for two minutes 
and a quarter. M. Voice once more (as if it 
had just thought of it): ‘ Hullo, are you 137 
Portsmouth?” I. M. smashes receiver and 
becomes a misanthrope. | 

We always enjoy that story of the American 
who fired his revolver into the receiver as a 
protest. We have felt like that ourselves. 
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Nernst Electric Lamps 
versus Incandescent Gas. 


I T may be of interest to all who consider 

the question of reducing their lighting 
bills that the Nernst lamp is the most econo- 
mical electric lamp which will burn singly on 
circuits up to 3oo volts and giving candle- 
powers of from 36 to rooo. 

Nernst lamps, therefore, may replace 
with advantage single ordinary glow lamps, 
clusters of them, or even arc lamps. 
Attention should be given to those of the 
"Multiple" type, which combine three 
lamps in one fitting апа which have the 
great advantage over arc lamps that they 
do not require re-carboning and give a 
beautiful clear light. А large installation of 
this class is to be seen in Tottenham Court 
Road, W.C., at Messrs. Edwards and Co.'s, 
who consider the system a great improve- 
ment, and who will gladly give any infor- 
mation required. 

The lamps were supplied by the Electrical 
Co., Ltd., who first introduced the Nernst 
lamp into this country, and which firm keep 
station engineers, contractors, &c., posted 
up to date with all improvements in these 
lamps. 

For street lighting Nernst lamps have 
been a particular success, lamps being 
supplied to considerably over roo electrical 
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lighting stations, the life of the burners 
being guaranteed. 

The best type for street lighting is the 
lamp. “D” type lamp adapted with the 
vertical Samp. “А” burner, as there is a reduc- 
tion in price of ros. per lamp as compared 
with the Samp. “А” type, and these lamps 
fit ordinary B.C. holders. Many station 
engineers have already availed themselves of 
this improved type to compete successfully 
against incandescent gas. 

The Electrical Company will gladly give 
buyers for private use copies of reports 
received from station engineers on the 
behaviour of this street lighting type, and 
also full particulars ve saving effected, 
maintenance schemes, &c. 

A new price list will shortly be issued by the 
Electrical Company, Ltd., in which special 
attention is drawn to the fact that Nernst 
lamps for circuits below 200 volts are not 
recommended and therefore particulars of 
candle-power of low-voltage circuits have not 
been included. On circuits of 200 volts and 
above Nernst lamps give excellent results, 
both on direct and alternating, but the 
frequency should be at least fifty periods 
on the latter supply. 
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Electric Crane for Railway Work. 
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T= following two articles are excellent 

examples of telling advertisements as 
issued by Public Electric Supply Authorities. 
The first emanates from the enterprising City 
of Sheffield. The other is from the other side 
of the Atlantic. We would like to see a good 
deal more of this sort of business “ push” 
in this country :— 


"One Unit of Electricity ! 
Will accomplish any of the following : 
Light four 16-candle-power lamps for 
four hours ; 
Light one flame arc lamp for one hour ; 
Light 3000 cigars ; 
Warm your room for an hour ; 
Warm shaving water every morning for 

a month ; 

Warm your bed every night for a 
month ; 
At a cost of 1d." 

This is what the Sheffield Corporation 
does for its citizens. Make enquiries of the 
electrical engineer of your town or city; he 
will be pleased to help you to similar 
benefits. In these days, when the pace is 
fast and you must have full value for every 
penny of your hard-earned money, it is 
modern methods and modern buying that 
count for economy and ultimate success. 
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Why Electricity is the Опе 
Proper Power for Factory 
and Workshop. 


Here are a statement and some pertinent 
questions for the man who still uses the old- 
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fashioned, cumbersome, апа  extravagant 
steam or gas engine in his works or business. 
They will set him thinking, and if he hurries 
off to see the electrical engineer of his town, 
so much the better for himself :— 

Possibly you are satisfied with your 
present power equipment. 

Probably you are not. 

Would you welcome a proposition from 
us to supply you with electric current for 
power ? 

Would you if we could promise and prove 
that such power would save you real, hard, 
figurable money ? 

Would you if we could satisfy you that 
electric power would save you a lot of worry, 
bother, fire insurance, danger, dirt, coal, and 
the wages of engineer and fireman ? 

Would you if we could show you that 
electric power would reduce the chances of 
periodical breakdowns in your factory ? 

Would you if we could make plain to you 
just how electric power would give you 
more and better and steadier work from 
your employés 2 

Would you if we could sell you electric 
current at such reasonable rates as you have 
never contemplated ? 

If we weren't prepared to back up, to the 
last punctuation mark, every last one of these 
points, we wouldn't be foolish enough to talk 
like this. 

If we didnt know exactly the sort of 
ground we stand on, we'd keep still. 

АП you need to do 15 to give us the word. 

Al| we need to do is to give you the 
proof. 


— 
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Electric Crane in Ironworks. 
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The Sheffield Corporation 
Electrical Exhibition. 


HE Electric Supply Department of the 
Sheffield Corporation are deserving of 
high praise for their enterprise in promoting 
an electrical exhibition, and Mr. S. Edgar 
Fedden, M.I.C.E., M.I.M.E., the able 
general manager and engineer of the City’s 
electrical affairs is to be congratulated upon 
the successful outcome of his great energy 
in connection therewith. 


The organization work was undertaken by 
an Electrical Exhibition Sub-committee, of 
which Councillor J. W. Crowther, whose 
portrait is reproduced below, was the Chair- 
man. 


The people of Sheffield were, to say the 
least, enthusiastic in their patronage of the 
exhibition ; one and all, from the wealthiest 
to the poorest, found many features among 
the exhibits which appealed to themselves 
individually. The steel works proprietor, 
the iron-founder, and the electro-plater saw 


Councillor J. W. Crowther, Chairman of 
the Exhibition Committee. 


the most modern plants and devices 
adapted to their particular trades. The 
working man learned how electricity . is 
the invincible factor which will change his 
methods and conditions of labour—the 
Speed of output is ever ascending, but not 
at the expense of the workers’ muscle; the 
workshop becomes brighter, cleaner, and 


Mr. S. Edgar Fedden, M.I.C.E., M.I.M.E., 
General Manager and Engineer. 


healthier in every way when electricity 
enters. And the housewife, of rich and 
poor circumstances alike, was shown how in 
the home this mystic electricity 1s essentially 
a worker in the interests of beauty and 
happiness in the household. 

The Sheffield Exhibition had a purpose — it 
was to do its best towards spreading a know- 
ledge of the merits of electricity broadcast 
among the people. POPULAR ELECTRICITY 
is a journal devoted to the same task. 
Need we explain further why we have made 
a special feature of the Sheffield Exhibition 
in this number ? 
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The late Mr. John Tasker, Pioneer of 
Sheffield’s Electrical Supply. 


The public supply of electricity in Sheffield 
dates from so far back as the year 1878, 
when the late Mr. John Tasker, whose 
portrait appears above, supplied electricity 
for arc lighting to shops in the neighbour- 
hood of his factory. The distribution then 
was by overhead wires, glow lamps had not 
come into being, and the equipment was of 
a small and very primitive design. 


Since then Sheffield has developed 
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in electrical matters, until to-day it can 
rank as one of the most thoroughly up to 
date in all respects. This progress is 
marked by distinct steps: in 1892 an 
Electric Light and Power Company was 
formed to light certain parts of the city. 
In 1894, steam-driven, alternating-current 
plant, sufficient for 150 arcs and 18,000 
incandescent lamps, was put down. 


The Corporation soon afterwards ac- 
quired the Company's rights, and on the 
first day of 1898 they entered into possession. 
From that time the development of electricity 
supply has been enormous. The Committee 
of Electric Lighting operated with praise- 
worthy enterprise—their Engineer was sent 
to see modern practice in the most forward 
electrical works of the world. The resulting 
re-organization of their methods placed the 
Sheffield system in the van of British 
electrical supply undertakings. 

We have not space to describe further 
the details of the supply system. The 
illustrations which we give indicate the 
essentially modern turbine-driven plant and 
the general up-to-date machinery by which 
this fortunate city is enabled to enjoy 
electricity at prices which are as low as 
any in this country. For instance the 
electric current is supplied for all heating 
and cooking purposes at the rate of one 
penny per unit. 

The most recent evidence of the go- 
ahead policy of the Sheffield Corporation 
Electrical Department is the Electrical 
Exhibition. which 
they promoted 
and made such a 
great success, and 
which, during the 
whole of its run, 
from September 
27th to October 
2oth, was of never- 
failing interest to 
the people of 
Sheffield and its 
neighbourhood. 
Official deputa- 
tions were sent 
from many im- 
portant and large 
boroughs, some 
even considerable 
distances from 
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Sheffield, to see and study this latest form 
of municipal enterprise. 

To describe at length all that was 
interesting in this Exhibition would require 
much more space than we have available. 
The following particulars of some of the 
more novel and noteworthy features of the 
exhibits will, however, serve to show how 
really suited the Exhibition was to its pur- 
pose, and, moreover, indicates the careful 
selection made by the promoters to ensure 
that essentially it should be an exhibition 
best calculated to appeal to their fellow- 
townsmen. Опе can readily understand the 
Sheffield men flocking to see the Kjellin 
electrical smelting furnace, which produces 
the highest grades of steel with a degree of 
certainty in operation never before attained 
in such work. The material is actually 
melted in an annular electrical conductor, 
through which a very heavy current passes. 

This is not even a new invention; it 
carried the added interest of making its first 
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appearance in this country, aithough it has 
been used for years in steady practice at 
several places in Sweden, from which it 
originates; and, more than all, it 1s said that 
some of the steel so produced finds its way 
into the Sheffield market. Take again the 
electric annealing furnace, introduced by 
the Electric Company, Ltd., as an exhibit of 
vitalimportance. By this ingenious apparatus 
the hardening, tempering, and annealing of 
steel is carried out with absolute precision of 
temperatures and uniformity. А tank of 
salt is heated by electricity to the required 
high temperatures, at which, of course, the 
salt is molten. Into this bath are placed the 
tools or parts to be tempered. 

In connection with this exhibit visitors 
were invited to try its advantages, and many 
skilled workmen availed themselves of the 
opportunity, bringing their own materials, 
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Sheffield Corporation Electric Generating Plant. 
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and so satisfying themselves as to the degree 
of perfection to which this new invention 
can work. 

The general applications of the electric 
motor, many of which were shown, also 
appealed to those of the engineering turn of 
mind. The Corporation showed model 
workshops and foundry equipped electrically 
on modern lines; Messrs. Vickers, Sons & 
Maxim showed types of their latest dynamo 
machinery ; T. Scott Anderson showed 
electric welding apparatus ; W. E. Burnand & 


An Artistic Portable Electric Radiator. 


Co. had an exhibit of an electrically-driven 
turret lathe fitted with their self-contained 
variable speed alternating-current motor. 
Other apparatus of more or less general 
interest to the engineer were the new types of 
steam valves and boiler mountings exhibited 
by the well-known firm of J. Hopkinson & 
Co. The Tudor Accumulator Company, 
Ltd., had a most attractive exhibit of their 
storage batteries of various sizes. These cells 
are of the very highest grade and are of 
exceptionally good construction, both 
mechanically and electrically. As evidence 
.of this we may cite the makers’ guarantee 


Heating Curling Tongs by Electricity. 


that the cells will retain their initial capacity 
after ten years’ service. This firm also 
showed some special switch-gear and dynamo 
machines which are particularly adapted for 
storage battery installations. 

As to the exhibits of the popular class, 
these formed naturally a predominant feature 
of the show. At the Exhibition Café prac- 
tically all the cooking was done electrically. 
The many utensils for this purpose were 
supplied by Isenthal & Co., who are 
specialists in electrical heating appliances. 
Their exhibits included such useful and 
varied articles as sterilizers, glue kettles, 
curling-iron heaters, flat-irons, &c. ; they also 


Ripening Fruit by Electricity at Sheffield 
Exhibition. 
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made a feature of rectifiers whereby the 
alternating current as supplied from the 
public mains may be conveniently charged 
in direct current, in which form only can it 
be used for such work as electro-plating and 
charging accumulators. 


The Electricity Department of the Shef- 
field Corporation of course made a very great 
display. In addition to having apparatus 
in various parts of the hall, they had four 
distinct exhibits: (1) A large stand on 
which were tastefully arranged all descrip- 
tions of lamps, incandescent and arc, fans, 
radiators, artistic fittings, bells, connections 
and such-like. (2) An exhibit of apparatus 
for high-tension currents. (3) The model 
foundry, as already mentioned, on which a 
number of novelties and specialities were 
shown, including a buffing machine, which is 
invaluable for the Sheffield electro-plating 
trade ; also a small electric rammer fitted 
with a motor on top specially adapted for 
ramming down the sand in moulding opera- 
tions, and capable of dealing seven hundred 
blows per minute with the force of four or 
five men ; a travelling crane in the form of 
a little electric hoisting block to replace the 
old jib cranes—such a machine in practice 
saves three or four men's wages in time 
during the week. (4) The model workshop 
shown was equipped with a cold saw, an 
emery machine with 4h.p. motor, and a 
portable electric drill of +h.p. in aluminium 
case. 

A distinct novelty, on which Mr. Fedden 
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An Electric Radiator. 


is personally working, is the ripening of fruit 
by electricity. The principle is clearly shown 
by the illustration оп page 127. The 
bananas placed in this case, lighted and 
warmed by electric radiators, are rapidly 
ripened in a definite time and to the desired 
degree. 


Generally speaking, the exhibition as a 
whole was an unqualified success, and the 
example of Sheffield should be followed by 
all towns possessing a public electric supply ; 
by so doing great benefit will accrue to all— 
the general public will be encouraged to 
take full advantage of the many economies 
and improved conditions which electricity 
carries in its train, and the electric supply 
authorities will prosper accordingly. 
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most useful, and most interesting periodical to-day dealing with 
Electrical matters is The ELECTRICAL MAGAZINE. [It is 
published monthly and each issue contains from 100 to 200 pages 
of valuable matter splendidly illustrated. It is a complete record 
of everything that is transpiring in the Electrical world, and the 
subject matter is treated both in a popular and scientific form. It 
is a journal which every man interested in Electricity and its 
applications should take. It will not only be a source of pleasure 
to you, but will materially help you in your business. Apart from 
its distinctively original articles, it epitomises and presents the chief 
contents of every Electrical paper published, and gives in a readily 
assimilated form illustrated descriptions of the latest practice and 
best productions. of the Engineer and Manufacturer of every 
country. 4It is a journal for the producer, the student, the artisan, 
the merchant, and the man who in any walk of life desires to follow 
the advance of Electricity and its uses to him in his trade or 
profession, or in his home. QA single copy will be sent by the 
‘publishers for od. in stamps, ог it сап be purchased for 6d. on the 
. bookstalls, or ordered through your newsagent. 


Subscription Terms. Special Offer 
[сс С aI Re HIT EN A SD TT AT Se 
For 10/6 Great Britain, or 12/6 abroad, we |17 °ч send your 
send the following :— Subscription 
Every issue (including Special Numbers) post free of The ELECTRICAL now f 27. 1907 we 
MAGAZINE for a year. — NUUS . will include 
Handsome binding cases, gilt lettered, to take two half-yearly volumes. post free 


Comprehensive index to each volume. 


Every issue as published of the new journal, POPULAR ELECTRICITY. 
Access to the INTELLIGENCE DEPARTMENT of the Electrical 
Publishing Co., Ltd., a valuable centre of Electrical information. 
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SUBSCRIPTION ORDER FORM. 


To THE ELECTRICAL PUBLISHING Co., LTD., 4, Southampton Row, London, W.C. 
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Book me as an Annual Subscriber to The ELECTRICAL MAGAZINE. 


Herewith find 12/6 p dri E for 12 months from 
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Volumes are Half-gearly, Jan.—June, and July—Dec. The July (International) Number commenced Vol. VI. 


A ‘Unique Electrical Library 


Can be obtained at a nominal price if you secure the four volumes illustrated 
herewith. They contain every issue of the 
Electrical Magazine to end of 1905, elegantly 
bound in durable art blue cloth, gold 
blocked, each possessing a comprehensive 
index ; the whole set for 17/6. In these 
handsome volumes are printed some thousands 
of interesting articles, splendidly illustrated 
and classified for easy reference. Many of 
them have been contributed by leaders 
of thought and investigation, and are of 
permanent value. | 


N.B.— Very few of the above volumes 
remain; they will shortly be unobtainable. 
They form an excellent record of the world’s | j 
Electric Progress for 1904-5—a valuable compendium of electrical information 
and a reliable reference guide. 


Send us your order with 17/6 and we will despatch the volumes, carriage paid. 


We get there direct. 


Our methods 
and Our introductions 


will take you by the shortest path to your Customers. 
The Electricity Supply Authorities are circulating in their districts Manufacturers’ 


Announcements from THE ELECTRICAL MAGAZINE, consequently you secure 
dual publicity, and are brought right up against prospective and actual users of 


electricity-consuming devices of all classes. 


WE CAN GUARANTEE YOU IMMENSE PUBLICITY. 
You are bound to feel the benefit! 


Offices of the ELECTRICAL MAGAZINE, 4, Southampton Row, London, W.C. 


THE ELECTRICAL PUBLISHING Co., LTD., 4, Southampton Row, Holborn, London, W.C. 
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PROSPECTIVE USERS, COPIES OF OUR CATALOGUES ae ILLUSTRATED 


LISTS OF INSTALLATIONS (REF. 16) WE HAVE CARRIED O 


HOLMES ё CO. 


ELECTRIC LIGHT AND POWER ENGINEERS, 


п 
NEWCASTLE-on-TYNE. 

Verne ep 
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Wm. McGEOCH & Оо. Lro., 


Manufacturing Electrical Engineers, 


28, WEST CAMPBELL STREET, GLASGOW, 


MAKERS OF 


Electric Light 
Fittings 
of every description, 
SWITCHES, FUSES AND 
OTHER ELECTRICAL ACCESSORIES 
HOUSE, SHIP, MILL AND MINE 


INSTALLATIONS. 

Works: Warwick Works, Birmingham. 

| London Address: 11, Charing Cross Road, W.C. 3 
Telegrams: “ McGEOCH," GLASGOW. BIRMINGHAM. LONDON. Хо. Р 7395. 


No. B 7006. 


THE NEW TYPE CONTINUOUS CURRENT 


FERRANTI METER 


(Hamilton Patent) 
Has the following DISTINCTIVE MERITS: 


1. Great Simplicity with Neat 
and Strong Construction. 

Extremely Low Voltage Drop. 

No Brushes. 

No Commutator. 

High Insulation. 

Large Driving Force, with 

Extremely Low Pressure on 
Bottom Jewel. 

PERMANENCY OF CONSTANT 
UNAFFECTED BY.SHORT CIRCUITS. 


FERRANTI LIMITED, 


HOLLINWOOD, LANCS. 


ESQ M 


nd 
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ELECTROMOTORS, LIMITED, 


OPENSHAW. 


Telegrams: MAGNET, MANCHESTER. Telephone: 4442. 


2-TON ELECTRIC WINCH. 


STANDARD MOTORS, 
VARIABLE SPEED MOTORS, 
WORM & SPURGEAR SETS, 


CRANE, LIFT & HOIST 
MOTORS. 


LONDON OFFICE: 


99, Queen Victoria Street, E.C. 


Telegrams: ORDERS, LONDON. Telephone: 8078, BANK, — 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 


20 


OTORS 


YNAMOS « M 


DIRECT, SINGLE-PHASE 
AND POLYPHASE CURRENT. 


«з то I,OOO su». 


6 to ] Speed Variation (seem) by 


ecial Cases 


— Shunt Regulation only 


PHOENIX DYNAMO MFG. CO. 


LTD., 
Thornbury Works, BRADFORD. 


London Offie г 17, VICTORIA STREET, WESTMINSTER, S.W. 


Еч 
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Brushes being FIXED 
fixed in ——— 
NEUTRAL Position of 
POSITION Brushes with 

Sparkless 
Маш уер Commutation 
equally well in = 
EITHER sexos 
Direction of — 
Overloads. 


Rotation. | 


Wistephone No. Telegrams: 
5365 Central, London. Patent INTERPOLE Type. "INTERPOLE, London." 


THE MORRIS HAWKINS ELECTRICAL Gr ноен 


RHODES ELECTRICAL . MFG. G0. 


Telegraphic Address— 
' RHODIQUE," all Offices. 


Registered Office and Works: 
RIVERSIDE WORKS, 
DONCASTER. 


BRANCHES : 
London. Birmingham, 
Manchester. Bristol. 
Newcastle. Glasgow. 


Direct and Alternating 
Current 


~ MOTORS. 
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The subject of ''Light" is one to which very careful con- 
sideration should be given. 

Don't buy unknown lamps merely because they appear to be 
cheap. 

It's bad policy and you will only regret it afterwards. 


So-called ‘‘cheap” lamps are dearer in the end, as they consume 
far more cuurent than a good-class article, and even although 
they may give a fair light at first, IT WON'T LAST. 


"ROBERTSON" LAMPS 


LAST LONGEST and GIVE A BRILLIANT 
LIGHT FROM BEGINNING TO END. 


IMMEDIATE DELIVERIES. 


The General Electric Co., Ltd., : 


REC? TRADEMARK Head Office: 71, Queen Victoria St., London, E.C. 


C —— AST OR 


THE NEW IMPROVED 


Stewart Are Lamps] 


Enclosed Types. 


STEWART LAMPS | 


Are British Made and Guaranteed for Twelve Months. | 


STEWART SERIES LAMPS, 


With Automatic Cut-out and Substitutional Resistance, 
in the event of one lamp going out from any cause, 
ensure the remainder being unaffected. 


CONTINUOUS OR ALTERNATING CURRENT. 
Single or Series Burning. 


WRITE FOR CATALOGUE M96, 


THE ELECTRIC & ORDNANCE ACCESSORIES CO., Li. 


STELLITE WORKS, BIRMINGHAM. 


| 
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NEWTON BROS., Derby. 


DYNAMOS ^» MOTORS 


for all purposes. 


Telegrams : Dynamo, Derby. Telephone : 413. 


LoNpoN OFFICE: 

39, VICTORIA STREET, WESTMINSTER, S.W, 
Telegrams: Accusative, London. 

Telephone: 5097 Westminster, 


TP) Type III. 
129 Reducing Steam 
from 1401Ь. 


IF YOU ARE NOT TAKING 


The Electrical Magazine 


regularly, you are losing much valuable 
information. 


It gives, in a concrete yet comprehensive 
form, for sixpence a month, a record of the 
World's Electric Progress: Obtainable at Rail- 
way  Bookstalfs and  Newsagents. Annual 
Subscription 10/6 (abroad 12/6), post free. 
including all special issues and binding cases, 


Head Offices : 4, Southampton Row, London, W.C. 


Telegrams : 


' Boss,’ Leicester. ДУ SEPARATORS, 
І" GN STOP VALVES, 
SS GATE VALVES, 
Чу STEAM TRAPS. 


The World's 


Standard Braiding Machine. 


D 


THE 


—— сшшшшшш HIGH-SPEED 
ET =! wo xe BRAIDING 


P 
s 


MACHINE 
CO., Ltd. 
Works ; 


Dame Agnes Street, 
NOTTINGHAM. 


Telephone: 2012. 
Telegrams: ''CRUSOB.' 
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Telephone? Telephone : 
** Thom, Patricroft." 69, Eccles. 


BORE HOLES FOR MINERALS, 
ARTESIAN BRINE, AND OIL WELLS. 


CONTRACTOR. 


Manufacturer of all Systems of 
EARTH BORING PLANTS. 
STEAM ENGINES & WINCHES. 
BORE HOLE & DEEP WELL PUMPS. 
BOILER FEED DONKEY PUMPS, &c. 
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CONTRACTORS FOR 


CENTRAL STATION EQUIPMENTS, 


POWER INSTALLATIONS. 


мъ.) BD 


THKEE-PHASE STEAM ALTERNATOR. 


COLLIERY AND MINING PLANT, 
STREET LIGHTING, 


AND 


SHIP AND DOCKYARD 
INSTALLATIONS. 
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į PATENT ARC LAMP, 


DUPLEX RADIAL 
COPYING FRAME. 


Copies Two Tracings at One Exposure. 


GERTAIN RESULTS. 


Copying indoors at any time 
where Electric Current is 
available. 


Being swung on a pedestal it is 
Easily Operated. 


Lists and Prices om Reuuest. 


LONDON—8 & 9 CT. CHAPEL ST., S.W. 
A zJ N i) NEWCASTLE—8 GRAINGER STREET. 
i zb BIRMINCHAM—65 MOOR STREET. 


8, Albert Square, CLASCOW—31 CADOCAN STREET. 
178 HOPE STREET. 
MANCHESTER. LEEDS—14. PARK ROW. 


" SIMPLON" 


PAT ENT 


SET SQUARE. 


The Set Square 
for all Angles. 


Supersedes the 
old Triangular 
Squares generally 
used. 


List & Prices Post 
Free on Request, 
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| DETAIL | 


In no department of engineering 15 the test 


of true quality applied more rigorously than 
in that of electrical engineering. А good 
piece of apparatus is one in which every 
detail is right. A bad one is one in which 
any detail is wrong. Good initial design, 
honest material, sound workmanship, skilful 
adjustment of means to end—the presence 
of all these is indispensable to every piece 
of electrical apparatus. The absence of any 
one of them quickly makes itself felt. Every 
piece of electrical apparatus supplied by the 
British Westinghouse Electric & Manutfac- 
turing Co., Ltd., fulfils these conditions. 


LONDON MANCHESTER 


OFFICES IN ALL LARGE TOWNS 


= г 
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Hyatt Flexible Rollers will T Men 
Not Cut or Wear the ГЕ r 
Shaft or Box. 

35 % Higher Efficiency 
than Solid Rollers. 
Under Heavy Load will 
Save 40% to 75% of 
Total Power. 

Specially Suited for Elec- 
trical and High Speed Railway Bearing, as used by 
Machinery. | North-Eastern Railway. 
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Section of Hyatt Bearing, showing Arrangement of Rollers. 
Rollers not in contact when under load. 


| Hyatt Shaft Bearings 
guaranteed to save 60% 
to 75% of friction. 


SENT ON APPROVAL. 


Exhibit at Olympia Motor 
Show. 


Hyatt Roller Bearing Co. 


| (Gro. B. Wooprurr, Mer.), 
Ball and Socket Plummer Block. 41,VICTORIA ST. LONDON, S.W. 
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TEMPERLEY PATENT FIXED TRANSPORTER, 
Fitted with Electric Traveller and Grab, at the Electricity Works of the Plymouth Corporation. 


Tbe Temperley Transporter Co., 


72, BISHOPSGATE STREET WITHIN, LONDON, E.C. 


Telegraphic Address—“TRANSUMO, LONDON." Telephone—365 LONDON WALL, 
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г JOHN STIRK & SONS 


(ESTABLISHED 1866), 


High-Class 


E ACHINE 


г PATEN T 
JORN STIRK & SONS, 


Specialist. VU SHALIEAX 


IN 


ELECTRICALLY 
DRIVEN TOOLS 


Up to 100 tons weight. 


8 in. High-Speed Lathe with All Gear Headstock and Patent Self-Contained Motor Drive. 
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PATENT FORMING LATHE ror MAKING TEST PIECES. Erc 


JOHN HOLROYD & CO., Ltd., Milnrow, Lancashire. 


Telephone: 206 ROCHDALE, Telegrams: “KNIT, MILNROW.” 


PATENT FORMING LATHE FOR MACHINING ARTICLES WITH STEEP CURVED SURFACES. 


Other Specialities: Spur and Spiral Hobbing Machines, Screw Milling Machines, Worm sail Cutting Machine, 
Rotary Hack Saw, Shell Machinery, and iMilling Machines for various purpo 


RELIABLE BOILER M Мити 


STOP VALVES IN 
IRON AND STEEL 


SAFETY VALVES 
FEED VALVES 
BLOW-OFF VALVES 
WATER GAUGES 
| PRESSURE GAUGES | 
GAUGE GLASS PROTECTORS | 


CHARLES WINN & Co. ENGINEERS BIRMINGHAM 
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The Thames Iron Works, Shipbuilding 
and Engineering Co., Ltd., 
CANNING TOWN, LONDON, E. 


THE ‘STRUT’ SWITCH 


THE THAMES IRON WORKS, SHIPBUILDING - 
AND ENGINEERING COMPANY, LIMITED, 
having taken over the business of The General 

J Contracts ou Ltd. ; beg to announce that they 


are now 


THE SOLE MANUFACTURERS 


of these Switches, and all orders and enquiries 
showe "UE sent, addressed to the Electrical 


Department of this Firm. 


——€(L((—————A—————————————————————— BRE 


Telegrams: “Thames, London.” Telephone No. 526 East. 
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DYNAMOBILE 


ElecMay A39 
Absence of Friction Clutch. 


No Chrdan er € Latest Petrol-Electric System for 


No Cardan or Chains, 


ШУА СООК биш Over light and Heavy Traction. 


loading. ; . / 
Smooth Startíng of Car. Specially suitable for: 
Elastic Changes of Speed. ! OMNIBUS COMPANIES, 
Great Saving of Oil and Petrol. 
Little Attention to Mechanism, RAILWAY COMPANIES, 
Little Noise in Running. DELIVERY COMPANIES, 
Easy Manipulation of Car. 
Electric Lamps Throughout. ARMY WAGONS, 
No Heavy Batteries. = 
Portable Generating Plant for Light MILITARY SEARCHLIGHTS, &c. 
C RA C QVE Hisce: Omnibus Chassis can be Inspected and Trial Runs 
annot Ge yond Control. i bv A int " 
Electric and Mechanical Brakes. run RN ABoiaGOR 
ыч Че, and 'Теаг of Tyres For FuLL PARTICULARS APPLY TO 
an echanism. 
can te Bait 1o шу ses ou. — KUETTNER, MACDONELL & COOKSON 
Limited. 
ALL THE ADVANTAGES of Engineers and Contractors, 
Ee coven “SNe ae SHOWROOMS AND WORKSHOPS: 
N T 
WITHOUT зт. ENDELL STREET, 
THE DISADVANTAGES. LONG ACRE, LONDON, W.C. 
Telephone No. : 6409 GERRARD. Telegrams: KUEMACOO, LONDON. 


Code: A B C тн EDITION, 


DYNAMOBILE a 


CNTR ANSEL amy: RT t RUE POT ар жалса =— 
A т; NES Lt CUOI V У RO NT pt 
md oni ан es oe 


Erdy A38. 
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« PRITCHETT” BATTERIES ARE THE BEST. 


Accumulator 
you are 


This is Just the 


wanting. 


YEARS' 
PRITCHETTS 
HAVE PROVED 
THE MOST 
DURABLE, THE 
MOST EFFICIENT, 
THE MOST RELIABLE, 
THE CHEAPEST. 


T. ILLHHOLISd „э 


Standard Cell in Glass Box. 


saI LLY 


CELLS FOR TOWN 


LIGHTING. d 
CELLS FOR HOUSE = 
LIGHTING. = 
m 

CELLS FOR 
TRAIN £ 
LIGHTING. A 
"V 
Cell in Lead-lined Wood Box, for Power and m 
Lighting Stations, I U 
= 


“PRITCHETT” BATTERIES OUTLAST ALL OTHERS. 


PRITCHETTS & GOLD, 


Ltd., 


20, Victoria St., Westminster, London, S.W. 
Send for Catalogue. 
« PRITCHETT” BATTERIES ARE THE BEST. 


[n dealing with Advertisers please mention Tke ELECTRICAL MAGAZINE, 


NALDER BROS. & 
THOMPSON, LIMITED. 


N.C.S. Insulation Testing Set 


(THE '*OHMER". 


LIGHTEST. 


LATEST. BEST. 
500 Volts 20 Megohms ... £18 List. 


(Weight less than 14 lbs.) 


54, Queen $t., LONDON, Е.С. | 
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For Sale, Hire, or Purchase Hire 
GOOD SECOND-HAND AND NEW 


(Thoroughly overhauled, and in first-class order J 


DYNAMOS (Second-hand). | 
One No. т Shunt Wound “ Castle " Dynamo, 200 amps., 
100 volts, 800 revs. 
Shunt Wound Inverted type Dynamo, 150 amps., 205 
volts, 750 revs. 
Shunt Wound Dynamo, 25 amps., 150 volts, 1,250 revs. 
Brush Dynamo, 110 volts, 80 amps., 750 revs. 


MOTORS. 
2 H.P. Shunt Wound Continuous Current Electric 
Motor, 230 volts (Second-hand), 
New Union Shunt Wound Motor, 230 volts, 34 B.H.P. 
1,550 revs. 
Four Second-hand semi-enclosed protected type, 
5 B.H.P., тоо to 110 volts, multipolar, 1,420 revs. 


ENGINES (Second-hand). 

Four Westinghouse Type High-speed Automatic Engines, 
double cyl., 44in. by 4in. stroke. 

Willans Patent Central Valve Engine, hp. cyl. 7in. dia. 
Ір. cyl. roin. dia. 

“ Windsor '' quick speed 8in. by Bin. vertical Engine. 

Inverted cyls. High speed Triple Expansion reversing 
Engines, hp. cyls. 74in. dia., two lps., each rain. dia. 
by 8in. stroke. 

Various New Gravity and Testing Instruments, 

Voltmeters and Ammeters. 


LOCOTYPE BOILERS (Second-hand). 
15 Locomotive Type Boilers, ranging from 8 hp. to 
roo hp. (the latter specially suitable for Electric 
Work), and from 5o to 150 lbs. working pressures. 


Note the only addresses : 


CHARLES D. PHILLIPS, 


EMLYN ENGINEERING WORKS, 
NEWPORT, MON., & GLOUCESTER. 
Established 38 years. 


LEATHER 


BELTING 


JAMES HENDRY. 
BRIDGETON, GLASGOW. 


London Address: 7, BISHOPSGATE STREET WITHOUT, E.C. 
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BUSINESS FAILURES 


are often occasioned by the fact that the man at the 
head of affairs has not the means of knowing exactly 
the cost of his product, or he may not know exactly 
how much it costs to sell his goods. 


It frequently happens that a few profitable 
departments are supporting one or more unprofitable 
ones A knowledge of the conditions obtaining in 
each department and a comparison of results would 
disclose the parasites, and permit of such reforms 
as would improve the conditions or allow for the 
elimination of that department from the organization. 


ROCKWELL-WABASH BUSINESS SYSTEMS 
wil tell you the cost of your product, just what it 
costs to sell your goods, what it costs to maintain 
each department, how much each department contributes 
to the support of itself and the general organization, 
and if you will fill in the Coupon below showing which 
subjects you are interested in, and forward same to us, 
we shall be pleased to give you the benefit of our 
services. 


Messrs. ROCKWELL-WABASH CO. LTD. 


69, Milton Street, London, E.C. ; 164, Buchanan Street, Glasgow ; 50, Deansgate Arcade, Manchester. 


з go PN 


Please have your representative call and discuss with us the subjects indicated below, numbered................. 


send us your Information Forms relating to same without expense or other obligation to из, 


Name 
Address 


Business 


eocceccceces OF 


E.4, 


FACTORY COSTS 
STORES LEDGERS 
PERPETUAL CARD LEDGERS 
QUOTATIONS—GIVEN 
QUOTATIONS—RECEIVED 
ADVERTISING RECORDS FOR 
ADVERTISERS 
ADVERTISING RECORDS FOR 
AGENTS 


PUBLISHERS 
STAFF REGISTER 
CUSTOMERS’ LISTS 


ADVERTISING RECORDS FOR 15 
1 
17 


. ADDRESSING LISTS 


SHAREHOLDERS' REGISTER 


. FILING CATALOGUES 


FILING CORRESPONDENCE 
FILING INVOICES 
PATTERN RECORDS 


122 FOLLOW-UP-SYSTEMS— 20. DRAWING RECORDS 
FOLLOW. UP-SYSTEMS 2 DOCTORS DENTI 
13. TUI. — 22. , STS 
OVERDUE ACCOUNTS OCULISTS са 
1. CREDIT RATINGS 33. MEMBERSHIP RECORDS 
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STOLZENBERG 


CATALOGUE d 
COVERS т 


on the removable leaf principle 


afford the only reliable solution of 
the very vexed catalogue question. 


ar a 


By their means you are enabled to 
divide your catalogue into several 
sections and send the exact leaves 
needed in response to any enquiry. 


Thus you save money in printing, 
in postage, in your own time and 
your customer's time. 


A further and equally great advan- 
tage is that catalogues so sent out 
obtain a more favourable con- 
sideration than any ordinary book, 
no matter how well printed, on 
account of its smart and distinc- 
tive appearance; our arrangements 
for printing being second to none. 


Our catalogue files are manufac- 
tured of the best Manilla in various 
beautiful art shades. Ourtints are 
distinctive and elegant, and will at 
all times make a good impression. 


We shall be very pleased to send 
you specimens as supplied to lead- 
ing firms and a pattern card of TENDER. 
our art shades of Manilla. 


THe STOLZENBERG PATENT FILE Co. 


50-53, BISHOPSGATE STREET WITHOUT, 


LONDON, E.C. 
Also at Glasgow and Newcastle. 
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EST NORWOOD 
LONDON'S E. 


Photo-Engravers by Appointment to 
The ELECTRICAL MAGAZIN E, and to all the leading illustrated periodicals. 
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TRAINING ELECTRICAL ENGINEERS. 


Che Electrical Standardizing, Testing & Training Fnstitution, 


FARADAY HOUSE, 
62-70, SOUTHAMPTON ROW, LONDON, W.C. 


Established 1889. Removed to New and Specially Designed Premises 1905. 
Affords a thorough Theoretical and Practical Training, and qualifies the sons of gentlemen for appoinaments in 
Electrical Engineering. It is associated with more than seventy engine builders, electrical manufacturers, power 
supply stations, and railways, in order to give its students practical experience. 
Telephone No.: 5048 Gerrard. Telegraphic Address: ** Standardizing, London.” 


A prospectus will be sent on application to the Secretary, Faraday House, Southampton Row, London, W.C. 


ONTINUOUS 
ELECTRIC 
PHOTO 
COPYING 
MACHINE. 


Copies 2 Tracings 
100 Yards in 
Length. 


ILLUSTRATED LIST 


Post Free on Requcst. 


J. HALDEN & C0., 
8, Albert Square, 
MANCHESTER, 


ROSS' PATENT 


SPEED REDUCING GEAR. 


SPECIALLY ADAPTED FOR COUPLING TO 
ELECTRIC MOTORS—FOR ALL PURPOSES. 
HUNDREDS IN USE. 

POSITIVE IN ACTION. ANY RATIO OF REDUCTION, 


R. G. ROSS & SON, ENGINEERS, 
Greenhead Engine Works, GLASGOW, 
— vir AM "m SoLE MAKERS OF RiGBY'S PATENT STEAM 


шшш 77 а HAMMERS. 
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AN 
IMPORTANT 
IMPROVEMENT, 


PENSABLE 
TO GOOD 
AND 
EFFICIENT A 
HOUSE WIRING. * 


APPROVED 
BY THE 
LEADING 
CONSULTING 
ENGINEERS. 


PROVISIONALLY PROTECTED. 


The most efficient method of mounting and fixing 
Switches, Ceiling-roses, Wall-sockets, © Cut-outs, бс. 


Advantages : 
WIRES TOTALLY ENCLOSED IN METAL FROM BECINNINC TO END. 
NO PLASTERER REQUIRED TO FINISH OFF WALLS. 
WIREMAN CANNOT PUT FIXINC SCREWS THROUCH WIRES. 
PERFECT INSULATION FOR SWITCHES, &C. 


The most artistic 
form of mounting. 


To be obtained only froin 


SIMPLEX CONDUITS, 


Garrison Lane, 


BIRMINGHAM. 


20, BUCKLERSBURY, 
LONDON, E.C. 
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Yol & Ne. 5. SIXPENCE NET. (COPYRIGHT } 
(«sth laoa) U.S.A. aad Canada 20 cents (post free) November 27th, 1908. 


This Magazine is a veritable 
Electrical Review of Reviews. 
Every branch of the Electri- 
cal Industry is sectionized 


for easy reference. 


New Departure: | 
LITERARY SECTION. | 


Practical Books for Practical Меп, 


Presented with this Issue 
Number 9 of 


Popular Electricity. 


THE ELECTRICAL PUBLISHING CO., LSD., 
4, Боотилыртои Row, Lorpon, wW. 


The LARGEST STEAMER ever built in Great [ 
Britain 


The LARGEST €olliery Winding Engines in the 
United Kingdom 


The LARGEST Rolling Mill Engines in the World 


The MOST ECONOMICAL Steam Engine in the 
World 
ARE FITTED WITH THE UNITED STATES METALLIC PACKING. 


The United States Metallic Packing Co., 


Limited, 


Soho Works, BRADFORD. 


Telegrams “ Metallic, Bradford." Telephone: No. 604. 


“For want of a Screw” 


И SCREWS 


which will not be 


. "Found Wanting” 


are those made by 


The Automatic 


Standard Screw Co., | 
Terminals, B.A., & 


Church Street, Whitworth Machine 
Halifax, England. | Screws, 8с. 
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THE BOOK WAR !—You can obtain your Technical and Commercial 


Books from the Electrical Publishing Co., Ltd., without trouble or 


difficulty! See Important Notice on this page. 


The Electrical Magazine. 


An International Record of Electric Progress. 
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1853. 
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BABCOCK & WILCOX LTD. 


Patent 


Water-Tube 


Boilers 


' OB \ 


OVER 5,500,000 Н.Р. 
Land Type, 


AND I,IOO,O OO ПР. 


Marine Type, 
IN USE. 


Estimates and Plans on application, 
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Bazcock & WiLcox BOILER, FITTED WITH SUPERHEATER, 
(Integral with Boiler.) 


Also Water-Tube Marine Boilers & Complete Boiler House Plants. 
Head Offices: Oriel House, Farringdon St., London, Е.С. Works: Renfrew, Scotland. 


CLARKE, CHAPMAN & CO., Ltd., 


Victoria Works, GATESHEAD. 


Makers of 


SEARCHLIGHT PROJECTORS, 


including 
Silvered Mirrors, 
Diverging Lenses, 
and all Accessories, complete to 
Suez Canal Requirements, etc. 


Electrically-driven 
Haulage Gears, 


Capstans, 
Winches, Gc. 


Generating Plants, 
Motors, Gc. 


HIGH-SPEED ENGINES— open 
and enclosed, forced lubrication 
types. 


Electrically-driven 
Pumps. 


INSTALLATIONS of ELECTRIC 
l SHIP-LIGHTING. 


Contractors to Admiralty, War Office, India Office, Foreign Governments. 


London Office: 50, FENCHURCH ST. тйк cree ange 
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MOX RELIABILITY, ~ DURABILITY, 
yy) EFFICIENCY & ECONOMY 

yy CHARACTERIZE ALL OUR MANUFACTURES. 
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f su A Е ELECTRICAL COMPANY OF \ 


‚ SOUTH AFRICA. LIMITED. | 
(125 charin Cross А, LONDON. w.c. — JOHANNESBURC. | 


ICAI N MACHINERY, Я APPARATUS, CABLES & INCANDESCENT LAMPS. 
| iBOARDS- for ELECTRICAL PLANT of all Kinds. 
ONTRACTORS. for. ол. INSTALLATIONS, 
RAL “STATIONS, ELECTRIC RAILWAYS & TRAMWAYS. 
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THE "CUNDALL" Patent OIL ENGINE, 


THE MOST POPULAR OIL ENGINE. 


In use in all Countries. 


CUNDALL'S NEW 
SUCTION GAS 
ENGINE ano GAS 
PRODUCER PLANT. 


50 h.p. costs under 5d 
per hour. Larger and 
smaller engines at the 
same rate, sizes то to 
300 h.p. 


CUNDALL, SONS & CO., ть, Offices and Showrooms: 


LONDON: 
SHIPLEY, YORKS. 20 & 22, St. Bride Street, 


Telegrams: ““CUNDALL, SHIPLEY.” Telephone No.: 4 SHIPLEY. E.C. 


LATEST PRACTICE WITH REFUSE DESTRUCTORS. 


“MELDRUM” SYSTEM. 


Water evaporated | жга 


per lb. of Refuse 


(from ул; Rt 2129 F.)| Units per ton of 
s. | 


eluse. 
STOKE-ON-TRENT 15 hours’ test - - -| 2.66 108.1 
8 hours’ test, maximum - E 2.35 
zu = 5 weeks’ test, average - E 2.12 104 
BURNLEY One ordinary week's result - 2.00 


WOOLWICH 24 hours' test by the National 
Boiler Insurance Co. - 1.917 100 
PRESTON ^ = 9 hours’ test - - - 1.7 | 100.24 


35 Destructors working at Electricity Stations. 


For full details of the above and other results, please write to 


| Timperley, near 
MELDRUM Bros., LTD., унете 


And 66, Victoria Street, S.W. 
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LIGHTING OIL ENGINE. 


HORNSBY ELECTRIC 


RICHARD HORNSBY & SONS, Ltd., Grantham. 


London Office: 75a & 80, Queen Victoria St., E.C. 
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Crude 
Oil. 
11 B.H.P. for One Penny per hour. 


In most Successful Use in many 


TRAMWAY, ELECTRIC LIGHTING, AND | 


POWER STATIONS. 


Sizes from 20 to [,000 B.H.P. 
Over [30,000 B.H.P. in use. 


DIESEL ENGINE CO., LTD., 


179, QUEEN VICTORIA ST., 
E.C. 


Write for the little red book. 
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India Rubber, Eatin: Percha 
and Telegraph Works Со. |" 


ELECTRICAL ENGINEERS © CONTRACTORS. 


` SILVERTOWN” 


| MOTORS, 
DYNAMOS, 
CABLES, 


SWITCH- 
BOARDS, } 


INSTRUMENTS, 


SILVERTOWN MOTOR, Totally enclosed Type. BATTER | ES 


- SILVERTOWN " INDIA RUBBER, GUTTA-PERCHA, AND 
EBONITE MANUFACTURES. 


BRANCHES. 


~ 


Sie Se ee C. 
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Home— Abroad— 
BELFAST: 75, Ann Street. BRISBANE : Edward Street. | 
BIRMINGHAM : r5, Martineau Street, BUENOS AYRES : Calle Reconquista, r40 and 142. 
BRADFORD : r, Tanfield Buildings, Hustlergate. BULAWAYO (RHODESIA): Agency Chambers. 
BRISTOL: 22, Victoria Street. CALCUTTA ; 1-1, Fairlie Place. 
CARDIFF : Pierhead Chambers, Bute Docks. CHRISTCHURCH (N.Z.): 234, Cashel Street. 
DUBLIN : 15, St. Andrew Street., DURBAN (NATAL): 215, West Street, 
GLASGOW ; 2, Royal Exchange Square. MELBOURNE : 274, Flinders Street. А... 
LIVERPOOL : 54, Castle Street, PERTH (W.A.) : 131, Queen's Buildings, William St. 
MANCHESTER : 9, Sussex Street (City). SYDNEY : 279, George Street. 
NEWCASTLE-ON-TYNE: 59, Westgate Road. А ———— А ? 
PORTSMOUTH : 49, High Street. FRANCE : Offices—97, Boulevard Sebastopol, PARIS. 
SHEFFIELD : 28, Angel Street. Works—PERSAN (Seine-et-Oise). 


Works: SILVERTOWN, LONDON, E. 
Head Offices & Warehouses: 100-106, Cannon Street, LONDON, Е.С. 
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Mountain & Gibson, LIMITED, 
ыб encircle. Engineers. 


ELECTRIC TRAMWAY & RAILWAY EQUIPMENTS, 


TRAMCARS, LOCOMOTIVES, MOTOR & TRAILER TRUCKS, SWEEPING CARS, 
WATERING CARS, ACCESSORIES. 
SOLE MANUFACTURERS OF 


The '' M.G.'* Electric Motor and Trailer Trucks (Single and Bogie Types) for Tramcars, Railway 
Carriages, and other Rolling Stock, 

The ''M.G.'' Electric Locomotives for Light Railways, Mines, Collieries, Iron and Steel Works, 
Docks, and Harbours, 

The '' M.G."' Sweeping and Watering Cars and Snow Ploughs, for Tramways and Light Railways. 

The ** M.G.’’ Trolley Standards, Lifeguards and other Fittings for Tramcars, Motor Coaches, etc. 

The *' M. G.*' Improved (Protected) RADIAL TRUCKS (Motor and Trailer) for Electric Tramcars, 
and other types of vehicles, specially suitable for Tracks with Sharp Curves. 

The McCollum Patent MOMENTUM BRAKES for Tramcarsand Light Railway Coaches. Simple, 


effective, reliable, and inexpensive. 
Spare Parts and Renewals for all Types of Trucks a Speciality. 


Works : Elton Fold Works, BURY, Lancs. 


LONDON OFFICE: 63, Crutched Friars, Fenchurch Street, E.C. 
Agencies: GLASGOW, BELFAST, NEWCASTLE-ON-TYNE, 
BIRMINGHAM, ёс. 
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ELECTRIC HOISTING & HAULING GEARS 


Telegraphic Address : HAULING, BIRMINGHAM. Telephone :—Aston No. 208. 
ABC (5th Edition) and LIEBER'S 
CODE USED. 


Haulage & Hoisting 


for all purposes, 
Pumps & Coal-cutters, 


Send your enquiries to 


M. B. Wild 


and Company, Ltd., 
ARGYLE STREET 
ENGINEERING WORKS, 


Nechells, 


BIRMINGHAM. Tyre “B” Self-contained Portable Single Drum Hauling Gear, 


arranged for either road or rail. 
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The Pretoria Municipality have ordered 500 “AD” 
Nernst Lamps in our above “ Royal ” Fittings, and 
500 ordinary * AD" Lamps for - - - - 


Pretoria Street Lighting 


See our Complete List for ‘‘ Royal" 
'" Perfecta," ‘‘ Westminster," and 
'" Whitehall " Outside Fittings 


Patentees of Nernst Lamps for United Kingdom and Colonies: 


The À.F.6. English Manufacturing Co. 


Ltd. 


4-9, New Compton Street, Charing Gross Road, London, W.C. 


See that all Nernst Lamps and Burners are marked AEGM A. 
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FRANK SurER & COMPANY 


LIMITED, 


66, Berners Street, LONDON, W. 


Hanway Street, Oxford Street, 


LONDON, W. ———— 


Telegraphic Address: MOONLIGHT, LONDON. 


Telephone No.: 5203 GERRARD 
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ELECTRIC 
OVERHEAD 
TRAVELLING CRANES. 


UP TO 


100 TONS 


CAPACITY. 


WE NEVER TIRE of answering enquiries, and if there 


is anything you don't know about Electric Overhead Cranes write us, 
ring us up on the telephone, or wire us; and we will do our best 


to help you. 


Our new Catalogue will interest you. 


THOMAS BROADBENT & SONS, Ltd., 
HUDDERSFIELD. 


^ 
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GREENS ECONOMISER 


zi AT ELECTRIC LIGHT AND POWER STATIONS. 
MAKES 


EL os HIGH TEMPERATURE FEED-WATER ALWAYS 
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READY IN LARGE VOLUME FOR EMERGENCIES. 
EASY. 


g 
WASTE 


Heat 
Utilised, 


HIGH 
TEMP: 


Feed to 
Boilers. 


E. GREEN & SON, 
Ld. Ks 2 
WAKEFIELD. TT 


Also at MANCHESTER, LONDON & GLASGOW. 
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VALVES! VALVES! 


— ALL KINDS. == 


“<< Turnbull’s Patents ^ i 


USED THE urine ч OVER. 


HIGH- CLASS 


BOILER MOUNTINGS. 


ALEX. TURNBULL © ( со. Ltd., TaLeaRarn: наа" 
“Valve, Glasgow.” National, 4304 
BISHOPBRIGGS, GLASGOW. Codes, “Western Union” and-“*A.B.C.”| Corporation, S. 49 
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The World's Electric Progress. 


NorICE.— The matters dealt with in the first 
three Editorial articles below are of vital 
importance to Electric Supply Authorities, 
Electrical Manufacturers, and Ratepayers. 
Jt will repay you to give them your close 
attention and careful consideration. 


МАМАМИ МАМ Tae 


Р ММММ МУМ 


. Ir may now be taken for 
Тее сеа Statio" granted that the owners 
and controllers of public 
electric supply businesses are convinced of 
the necessity of increasing their sales in a 
forceful and systematic manner. ‘The days 
are gone by when tbe novelty of electricity 
was sufficient inducement for its adoption ; 
the securing of new customers and the 
encouragement of existing consumers to 
further electrical development have become 
two of the most important duties of the 
central station man. 

This work of approaching all and every- 
one to the point of an order for electricity 
supply is not simple, and oftener than not 
the engineer and manager of the electricity 
system is deplorably at sea in a branch of 
commercial work far removed from engineer- 
ing ; he is indeed, with perhaps some con- 
spicuous exceptions, not qualified either by 
training or experience to make a successful 
leader of a public sales organisation.  . 

In America—where electricity supply 
systems are in private hands, where 
Municipal ownership is not, where dividends 
must be made and the public rates are not 
the working capital—the spur of competition 
has aroused the supply companies to a very 
high degree of perfection as commercial 
salesmen. Of late a remarkable develop- 
ment of this phase of electrical engineering 


Nee ч а, 


has come about, and we cannot do better 
than keep in touch with their practice. 
True, their conditions are different from ours, 
and it would be inadvisable, if not impossible, 
to imitate many of their methods, but their 
example should certainly be followed for 
general principles. 

It should not be inferred that our supply 
authorities are blind to this side of their 
business. The many exhibitions promoted 
by the more go-ahead boroughs, their adver- 
tising literature—in some few cases running 
even to a proprietary periodical journal— 
indicate that the spirit of commerce has fired 
the British producer of electricity in no slight 
degree. But it should be known that many 
of these efforts are futile, and that the 
expense incurred is out of all proportion to 
the resulting business. An exhibition may 
do an immense amount of good if it be done 
properly; leaflets may be productive of 
business and profitable if they are of the 
right kind and reach the nght people; the 
proprietary periodical journal may also be a 
great business-getter if it is properly made up 
and edited—in short, it resolves itself into 
this, that skill and experience of a distinctive 
character are essential for the furtherance of 
electricity sales, otherwise the efforts made in 
this direction are very likely to result in 
failure, and that means the dead loss of a 
considerable sum of money for the production 
of printed matter, to say nothing of the sheer 
waste of time by energies misapplied, usually 
the labour of some highly-paid official who, 
expert as he may be in his legitimate profes- 
sion, іп all probability is in no way fitted to 
do good advertising work, or, if he is, cannot 
possibly concentrate in the degree necessary 
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to ensure the maximum benefit that should 
be secured. 

With the possible exception of handbills 
or leaflets, which can be readily circulated 
with the consumers’ monthly or quarterly 
accounts or by hand distribution, it would 
seem advisable, for reasons of economy and 
efficiency, to have all the printed matter, 
which should be of a permanently attractive 
nature, produced at one common centre— 
that is to say, that this work is essentially for 
the Publisher, or,in other words,the Publicity 
Specialist. 

Having established this fact, the following 
remarks, which relate to one phase of our 
own work as publishers, will appeal forcibly 
to those who have control of the policy of 
public electricity supply organisations, and 
to those ratepayers who are financially 
interested in the several systems of Muni- 
cipal Electricity Supply. 
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CLOSELY connected with 
THE ELECTRICAL MaGa- 
ZINE is a distinct organ- 
isation known as the ‘Electrical Publicity 
Bureau,” founded for the express purpose of 
popularising electricity supply and the use of 
electrical apparatus. 

Since the beginning of this year, when this 
novel departure took definite form and began 
its practical work, a considerable amount of 
success has followed its efforts. One of the 
most prominent outcomes is the journal 
Popular Electricity, each number of which 
has been presented to our readers as it has 
appeared since January last. The success 
of this little journal confirms the fact that it 
is what the public want—it is just the 
electrical informer desired by the ratepayer 
and the electrical customer, actual and 
prospective. In view of what we have said 
above as to the best means of promoting 
electricity sales by the dissemination of suit- 
able literature, it will be readily seen how 
indispensable Popular Electricity is to all 
connected with the public supply of current. 
Compiled by experts in the art of electrical 
journalism. and advertisement, who have 
unbounded resources for information, illus- 
tration, and effective display at their dis- 
posal; printed and produced at a minimum 
cost because of its large circulation—this 
little publication, having for its object the 
popularising of electricity among the people, 
is at once the most effective and most force- 


Electrical 
Publicity Bureau. 
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ful advocate that can be employed for bring- 
ing customers on to the mains and producing 
increased business for the manufacturer of 
electrical apparatus. 

We are convinced that when Popular 


Electricity is considered in this light by 


those who are still outside the pale of its 
influence it will receive unanimous support. 
As indicated, it has scored many notable 
successes, and is rapidly acquiring con- 
siderable power throughout the country. 
The support of à number of corporations 
has already been secured, and its indisput- 
able merits as a certain and highly efficient 
business-getter for the central station is 
meeting with an ever-increasing and practical 
acknowledgment. | 

Being the originators of a definite scheme 
for the promotion of electricity supply, the 
* Electrical Publicity Bureau," with an affi- 
liated organ of acknowledged value andutility, 
has acquired by continued experience in the 
building-up process a knowledge of what is 
necessary to fit special circumstances not 
possessed by any other enterprise in this 
kingdom, and: now has an organisation for 
grappling with every phase of the complex 
question of “more business” of a most 
thorough, effective, and efficient character. 
The head of this organisation has made an 
extensive study alike in the United States, 
on the Continent, and in this country of the 
best, surest, and most economical methods to 
be employed ; and it will be to the interests 
of all British electricity supply undertakings, 
and in like manner to the advantage of 
manufacturers of electrical apparatus, to put 
themselves in close touch with this up-to-date 
business-producing organisation. 
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Or course the publica- 
tions and advertising work 
of a central station sales 
department, essential as such is, does not 
complete its duties. There is the allim- 
portant personal element to be cared for in 
these sales as in all others. А good can- 
vasser or traveller 1s always invaluable, nay, 
indispensable. Again, there is the somewhat 
surreptitious way of enlisting custom by the 
means of loans of electrical appliances and 
purchase by instalments, also the so-called 
“free” wiring and trials systems. There are 
the public placard, the electric sign, the 
popular lecture, and many other diverse 
methods of maintaining prominence. The 


American Methods 


an 
Some Results. 
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best business is often done by taking some 
ingenious advantage of a passing opportunity. 
The whole subject resolves itself finally into 
the fact that this sales department must be a 
distinct organisation separated entirely from 
the engineering side of the supply business. 

In connection with the central-station 
sales or, as the author terms it, “new busi- 
ness " department, Mr. R. Borlase Matthews 
has contributed some valuable and interest- 
ing articles to Ze Electrical Review, Ap- 
parently Mr. Matthews has made a close 
study of American practice in this direction, 
and writes on his subject with the ease and 
completeness of experience. As supple- 
mentary to our two foregoing articles ve 
centralisation of literature, we may quote 
from Mr. Matthews’ introductory article: 

“In the United States the Association of 
Licensed Manufacturers of Incandescent 
Lamps is spending a very large sum of money 
to stimulate this kind of work. The National 
Electric Light Association has appointed a 
committee to investigate and advise concern- 
ing the same^matter. An association which 
has been formed and is already doing 
excellent work is known by the following 
somewhat unwieldy but suggestive title: 
‘The Co-operative Electrical Development 
Association. This association in its main 
scheme has for its object the general education 
of the public, and the arousing of electric 
supply undertakers to the fact that it is to 
their own interest to investigate methods and 
to inaugurate an active new-business cam- 
paign. The funds for its operations are 
provided by the co-operation of the various 
electrical manufacturing concerns, who set 
apart a certain percentage of their income for 
this purpose, as they realise that it is to their 
individual advantage if the sales of electrical 
apparatus in general are greatly increased. 
All these steps are being taken in response 
to the demand which has arisen for assistance 
in this new departure." 

For the purpose of ascertaining the actual 
benefits derived from the institution of a 
definite business-getting department, Mr. 
Matthews indicates that comparisons of 
income per head of population form a 
reliable and simple method. Thus he states 
that in English towns of 70,000 to 175,000 
inhabitants, the average equivalent of 8c.p. 
lamps connected on the supply mains is 1.18, 
that the average units consumed per annum 
are 23.25, and that the average income per 
annum is 45. rold. per cap. He follows 
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this by a citation of similar American data 
thus: 

“With a properly conducted campaign 
there is no reason why the total income 
should not reach 15s. per cap. per annum. 
In a number of American cities the figure of 
205. per cap. per annum has been reached, 
and one case has come to the notice of the 
writer where the 32s. mark has been 
attained." 

After dealing in а general manner with 
his subject Mr. Matthews proceeds to 
details, and many valuable hints are given, to 
which we hope to refer in a future issue. 
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EVEN taking into con- 
sideration the intermittent 
and ever-varying force of 
the wind, it is still remarkable that no really 
serious attempt has as yet been made to 
exploit the wind-electric generating system ; 
there are no insuperable obstacles, nor does 
there appear to be any very difficult problem 
to face. 

It must be that the universal quest of 
greatness and centralization in electrical 
power matters, has simply meant the ex- 
clusion of what on the face of it is a bulky 
and therefore inconvenient power unit. Yet 
this should not be, and it is very certain that 
sooner or later the power of the breeze and 
the gale will again be impressed into man’s 
service as it was in the earliest ages. This 
will come about if only for the reason that 
there is no place but what has at hand 
this available store of energy. 

Wind motors are cheap whether they be 
of the slow-speed wind-mill type or whether 
they are of the quick-running anemometer 
type: electrical storage and the regulation 
of electrical machines are practically perfect 
and are certainly capable of levelling up the 
vagaries of the most variable air-currents. 
There is of course the fact that large quantities 
of air, or rather considerable areas, are re- 
quired for comparatively small powers, but 
the area available is practically illimitable. 
It may be that at some future time there 
will be large wind-electric power stations 
where the products of numerous wind motors 
will be paralleled to supply electric power 
in bulk. At present our concern is to 
develop the system in a small way. 

In another part of this number we reprint 


Wind-E lectric 
Power. 


а paper read in Nova Scotia, but dealing 


with work effected in Denmark. The ques- 
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tion of the best design of wind motor intro- 
duced by the author 1s apparently one which 
requires careful consideration, and 1n this an 
attractive experimental field 1s opened up for 
those interested. Apparently the author has 
experimented with different types of wind- 
motors, but his paper does not suggest that 
his tests were in any sense complete. "We 
are inclined to think that the high-speed 
anemometer having cupped vanes would be 
most likely to show the direction to be 
followed in developing apparatus for the 
wind driving of dynamos. In effect the 
wind turbine is suggested; this consisting, 
say, of a very large number of small properly- 
formed vanes, assembled in series along the 
lengths of a number of small high-speed 
shafts. | 

As to the equalizing of the power, electric 
batteries are adopted in the cases mentioned 
in the article in our Power Section, and there 
can be no doubt that this is the best means 
to adopt. In some other installations of 
wind-electric plants, compressed air has been 
the means of storage, the dynamo being 
driven by an air motor supplied from a 
pneumatic receiver charged by a wind-motor- 
driven compressor. Hydraulic storage has 
also been used for a similar purpcse, the 
wind-motor driving a pump raising the water 
to a level sufficient to actuate steadily a 
hydro-electric set. | 
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THE recently concluded 
Milan Exhibition is as- 
sured of a permanent 
place in the annals of electrical progress ii 
only by reason of its single-phase railway. 
Although rather less than a mile long, this 
noteworthy example of all that is most.mod- 
ern in railway locomotion was as replete in 
its details as if it had been intended for long- 
distance cross-country service. Consequently, 
the results obtained must be of the greatest 
practical value. The equipment was curried 
out under the personal supervision of Dr. 
Finzi, whose extensive studies and experi- 
mental researches in this branch of electrical 
traction are well known, and whose leading 
inventions in single-phase working have 


Single-phase 
Railways. 
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recently been combined with those of the 
Westinghouse Company. Those engineers 
who have to do with the electrification of the 
several lengths of steam lines now about to 
be converted in this country; as, for instance, 
the Midland Railway Company's Heysham 
and Lancaster line, the London, Brighton 
and South Coast Railway Company's scheme, 
now in progress, and others; will welcome 
this little railway link of the Milan Exhibition 
as being typical of the world's best single- 
phase practice up to date, in that it is the 
creation. of the most important American 
and Continental experience combined. 
lhere are two features indicated by the 
constructors as the indispensable factors 
making for the success of the system. One of 
these is the use of a low frequency, in this 
case fifteen per second. The other is a 
modification in the railway motor windings, 
devised by Dr. Finzi, and consisting of an 
additional winding arranged at an angle of 
9odeg. with the main field, and neutralising 
the armature reaction. Further details of 
the electrical equipment and general con- 
struction and working control of the line are 
given in an article in our Traction Section. 
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In the course of a paper 
read by A. H. Elliott, be- 
fore a recent meeting of 
The Llluminating Engineering Society, U.S.A., 
the author indicated the very high efficiency 
of plaster of paris as a reflector of light. 

"It may be well known to you; but the 
thing that struck me most forcibly was the 
fact that plaster of paris, pure plaster of paris, 
clean, would reflect 80 per cent. of light that 
fell on its surface. Now, if that is true, there 
seems to be a means of distributing light 
uniformly, without losing very much of it. 
In other words, it would be better to let the 
light strike a white plaster of paris surface, 
and then be distributed, rather than to have 
an intense point of light that we take a great 
deal of trouble to tone down by a series of 
glasses that cut out anything from 15 to so 
per cent. of the light that we have taken the 
greatest trouble to produce." | 


A Hint for the 
Lighting Expert. 


Up-to-date Practical Books 


on Electrical or cognate subjects consult the Editor of the Literary 


Section of this Magazine. 
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Wind-Power Electricity. 


<> 


HE utilisation of Nature's 
| forces for the generation 
of electrical power is 
always a subject of in- 
terest, and there is a 
continual lament at our 
inability to take advan- 
tage of such vast stores 
of energy as are con- 
tained in the sun's heat, 
the tide's rise and fall, 
and the winds that blow. The means of 
successíully adapting the last form of power 
formed the subject of an address by Prof. 
Dahl to the Maritime Electrical Association, 
dejivered during a recent convention at 
Sydney, Nova Scotia. The subject is dealt 
with in a definite and, therefore, valuable 
way, as will be gathered from the following 
brief abstract : 

The greatest argument against the use от 
the wind for power purposes is that it 1s un- 
reliable and apt to fail when mostly wanted. 
But this is greatly exaggerated in most in- 
stances, as is shown by statistics, as well as 
by experience with ordinary windmills. 

The real reason why this source of power is 
not used to a far greater extent is the failure 
of science to develop the required machinery 
along correct lines. 

The present designs of windmills have 
been arrived at through experience and 
failure. There are two distinct classes— 

namely, the four-winged and the multi 
winged mills. For electrical purposes the 
multi-winged mill may be disregarded as in 
no way suited for such purpose. ‘The four- 
winged mill gives a fairly high speed, so 


that the gear losses are small It is very 
efficient, due to a vacuum formed behind the 
wings, an advantage entirely destroyed with 
a large number of wings. Lastly, a four- 
winged mill is simpler and much cheaper 
than a multi-winged windmill. 

In connection with the electrical part of 
the system, it is evident that there must be 
some kind of storage for the electricity, so 
that the supply may always equal the 
demand. 

From the windmill the power is trans- 
mitted by shafting to a cratostat. This 
serves to regulate the power, so that no over- 
load can be thrown on the dynamo during 
stormy weather. It is generally simply an 
arrangement of slipping belts, the slipping 
being in proportion to the overload. The 
dynamo is driven directly from the cratostat. 

From the dynamo the current passes to an 
automatic switch which closes the charging 
circuit when the electro-motive force of the 
dynamo is greater than that of the battery, 
and breaks the circuit when the dynamo 
slows down during calms. 

The battery is always connected across 
the main cables, so that the plant is entirely 
automatic in action, and all the attendance 
required is an occasional examination of the 
lubrication and the battery. 

The relative size of the windmill and the 
dynamo is determined by the average wind 
velocity in the locality. The size of the 
battery is, of course, determined by the 
length of the calms and the consumption ot 
current at the time of the calms. 

There is a limitation for the size of а 
windmill, because while the cost of material 
increases with the third power of the linear 
dimensions, the power only increases with 
the square of the linear dimensions of the 
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wings’ surface. The size where it would be 
cheaper to build two small mills instead of 
one large one occurs at а wing diameter 
of about 7sft. Such a mill could be 
counted upon to give an average of about 
30 horse power, which is just what is often 
required in a village for light and power. 

A reserve in the shape of an oil engine is 
generally required to carry over protracted 
calms, and this increases the first cost. The 
oil engine need not be of the same power as 
the windmill, because during a calm it can 
work at full load all day charging the battery. 

The following is a short description of 
two typical plants that have been working 
most successfully for several years. The 
first one has been running since 1902. 
The only disadvantage was a rather small 
battery, which, owing to local conditions, 
could not be enlarged. 

The windmill has four wings of 7aft 
diameter and 8ft. wide. It supplies a 
village with light and a small amount of 
power, the installations amounting to 460 
incandescent lamps, two arc lamps, and two 
small motors. The total yearly supply is 
about 5000 kilowatt-hours, and this repre- 
sents at 6d. per unit £125. 

The running expenses were : 


Oil for reserve engine .............. £16 
К а дз о еа tee USA RUNE Pana 20 
Lubrication, etes annee e d RN 5 
ОКИ езара e gd Pre 

The capital account is 4875. Deducting 


5 per cent. of this, corresponding to a depre- 
clation of about 7 per cent, we get a net 
profit of about 44 per cent. Experience with 
small isolated plants on large farms in 
Denmark has shown that a farmer or a farm 
hand, after a little careful instruction, makes 
an excellent engine attendant for oil engines 
and dynamos as well as batteries. 

In this case the oil engine was used 
fourteen. times during the year, and the 
observations show that if the battery, instead 
of being able to supply the demand for 
forty-eight hours as at present, had been able 
to supply it for seventy-two hours, the oil 
engine would only have been used three 
times instead of fourteen. 

The 4% per cent. is not a great dividend 
on invested capital, but the plant was not 
running at anything like its maximum 
capacity ; moreover, the price of 6d. per 
unit is very low for current supplied from a 
plant with 3oh.p. as its maximum output. 
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If the plant had been driven by an oil 
engine alone without any windmill the 
result would, roughly speaking, at best have 
been a deficit of 2 per cent. on a capital of 
about £625. 

The second plant is one erected on a 
farm of moderate size. ‘The windmill here 
has also four wings, 36ft. in diameter and 
Gift. in width. It gives as an average 5h.p., 
and supplies light and power to the farm. 
The threshing machine takes 3h.p. ; besides 
this it pumps the water, drives the churn, 
and other dairy machines, the cake crusher 
and chaff cutter. The reserve power is a 
horse mill, but it is very seldom resorted to. 
The capital account is just over 4200, and, 
therefore, the depreciation is about #10 a 
year. 

The revenue is difficult to estimate exactly, 
as are also the running expenses. Estimate 
the time used looking after the machinery to 
be worth Zio, making an expenditure of 
£20, and with lubrication and incidentals, 
say, £30. 

As revenue there is the saving of £14 for 
hire of threshing engine with machinist for 
six days. A more important saving is that 
of labour. Оп а small farm it is easy to do 
with one hand less, and there will be a still 
greater saving on larger farms. The amount 
so saved in this case may moderately be set 
as £20, and thus leaving 45 to credit, 
having reduced all expenses. 

The greatest and most encouraging feature 
of this is the opening it gives for improved 
handicraft. Such a plant as the last gives 
{һе farmer the advantage of the use of 
electric light. During the long dark winter 
nights he may apply himself and his rising 
family to handicrafts of every description, or 
to the improvement of the mind by reading. 

In Denmark the peasant women still spin 
their homespun to supply the whole family, 
and what is left over commands a fair 
price in town. Опе person can with ease 
attend two machine-driven looms with six 
times the output of a hand-driven one, and 
this 1s one example ofthe great opening the 
electric power offers the farmer. At the first 
plant described they went even further than 
this; as mentioned, the plant was not work- 
ing at anything like its full capacity, and the 
remaining power was used for the electrolysis 
of water. The oxygen and hydrogen were 
put on the market, compressed in steel 
cylinders, and found great favour with manu- 
facturers. 
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Canadian 60,000-Volt 
Hydro-Electric Plant.* 
V. D. MOODY. 


7T transformers being of the oil and 
water-cooled type, there is a duplicate 
system of piping for both water and oil, 
valves being provided so that any one trans- 
former or any bank can be cut off. The 
water piping is tapped from the tube of the 
exciter water-wheel. The oil system is 
operated from oil tanks in the basement of 
the generator room by means of an air 
compressor driven by a three-phase 220-volt 
induction motor. There are provided three 
oil tanks—a receiving, a supply, and an 
emergency. 

The station lights and auxiliary motors 
аге fed from three-phase oil-cooled trans- 
formers with secondary at 115 and 230 volts, 
controlled by an oil switch. Incandescent 
lamps are used throughout. There is also 
in the station a permanent water rheostat 
made of concrete, with iron plates forming 
the three phases, which rheostat is connected 
to the bus bars by an oil switch. 

From the power house there are run 
duplicate transmission lines of No. 2-0 cable 
with a hemp centre on steel towers to the 
sub-station at Winnipeg. In erecting these 
towers many difficulties were experienced, 
due to the nature of the country. Twenty- 
one standard towers, 4oft. high, had to be 
placed on piles between the Winnipeg River 
and the power house. The line crosses the 
Winnipeg River with a span of about 76oft., 
on 72ft. towers, each weighing about six 
tons, with a sag in the line of about 23ft. at 
sodeg. F. The standard towers are spaced 
5ooft. apart, are 4oft. high, and the line sags 
about r4ft. at godeg. F. Each tower weighs 
about 240oolb. There are four railway 
crossings. The Red River crossing at 
Winnipeg has a span of about rrooft., the 
towers being rosft. high, the sag in the line 
about 45ft. at 3o0deg. F. Each rosft. tower 
weighs about 15 tons. The railway and the 
river crossing towers are built up on concrete 
footings. All the towers are well earthed 
and are provided with lightning arresters, 
consisting of steel rods with pointed ends, 
bolted to the verticals and projecting above 
the highest point of the line. The trans- 
mission line, which has ten complete trans- 


* Continued from page 320 of THE ELECTRICAL MAGAZINE, 
October, 1906. 
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position spirals, is paralleled by a telephone 
line of No. 8 hard-drawn copper wire, on 
the towers, which is transposed at each 
tower. The telephone instruments are 
located every five miles along the line. 
There will be six patrolmen provided with 
watch-case transmitters for testing purposes. 

Where the hne leaves the power house 
and where it enters the sub-station there are 
left in the wall of the building openings in 
which are mounted 60,000-volt insulators, 
and on the outsides of the buildings there 
are provided hoods of expanded metal with 
cement coating, the bottom of which carries 
a high-tension Locke bushing, using 24in. 
tube which has withstood test voltage of 
130,000. The lines pass through these 
bushings over insulators supported on 
brackets to the towers. The line was 
designed for a drop not to exceed то 
per cent. 

The general arrangement of the sub-station 
at Winnipeg is similar to that of the power 
station transformer house, the building being 
of brick and steel structure, having a length 
of 176ft. and a width of 7oft. 6in., the height 
being 49ft. roin. 

The high-tension switches, the low-tension 
transformer, and sectionalizing switches are 
of the motor-operated oil type. The feeder 
and motor-generator oil switches are of 
the solenoid-operated type. Disconnecting 
switches are placed between the high-tension 
and the low-tension bus bars and the oil 
switches. 

The switchboard, of blue Vermont marble, 
consists of the following panels arranged in 
the order designated : two two-circuit direct- 
current power feeder panels, each circuit 
having 2ооатр. ammeters; seven railway 
single circuit, direct-current panels, three of 
which have r20ooamp. ammeters, four 
$ooamp. ammeters; two two-circuit railway 
feeder panels, one of which has two gooamp. 
ammeters, the other one sooamp. and one 
750amp. ammeters ; five two-circuit, 6ooamp 
railway feeder panels; seven 8ookw. боо- 
volt direct-current railway generator panels ; 
seven 83ookw. 2300-volt three-phase syn 
chronous motor panels; five two-circuit 
three-phase power-feeder panels, capacity 
each two ssokw. 2300-volt circuits ; two 
three-phase 54ookw. step-down transformer 
panels, 55,000 to 2300 volts; one 24o0okw., 
5500 to 2300 volt step-down three-phase. 
transformer panel; one three-phase 15,000 
kw. 55,000-volt Incoming line ; one three- 
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phase 6500kw. 55,000 to 2300-volt bus 
sectionalizing panel ; one three-phase 15,000- 
kw. 55,000-volt incoming line panel; three 
three-phase 2400kw. 55,000 to 2300 volt 
step-down transformer panel; ten two-circuit 
75amp. single-phase feeder panels; three 
two-circuit ssokw. 2300-volt single-phase 
feeder panels, with future extensions for 
twelve additional feeders. 

All the oil switches are arranged in pressed 
brick cells, and all operating leads from the 
switches to the switchboard are run in rjin. 
enamelled iron conduit. 

The supply for the motor-operated and 
solenoid-operated oil switches consists of 
fifty-five cells of accumulators located in the 
basement. The battery panel containing 
the 50o0-volt charging rheostat is located on 
the switchboard gallery about the centre of 
the main switchboard, where it 1s convenient 
for the operator. 

The lighting feeders consist of twin-core 
cables, and the three-phase feeders of three- 
core cables run in 3$in. tile duct from the 
top of the switch cells through the cable- 
way, which consists of a passage-way between 
the high-tension room and the transformer 
pockets, to cable bells, then through 3$in. 
tile duct to manholes in front of the station 
to points of distribution. Ап interesting 
device used with the lighting feeders is an 
auxiliary lighting bus bar, so arranged with 
disconnecting switches that the lighting 
feeders from each of the oil switches tie on to 
disconnecting switches, which are also con- 
“nected to the auxiliary bus, and in case any 

lighting feeder oil switch goes out of com- 
mission the load on the particular switch, by 
means of the disconnecting switches, may be 
transferred to any other oil switch by means 
of the bus bar, making the lighting system 
entirely flexible. The hghting feeders are 
also provided with single-phase motor- 
operated feeder regulators, each having a 
secondary wound for rgoamp. 115-volt Io 
per cent. boost or lower, the regulators being 
oil-immersed and self-cooled. 

The arrangement of the high-tension com- 
partments, transformer pockets, and delta 
connections are similar to those at the 
power house. АП oil switch, lightning- 
arrester, and high-tension compartments are 
provided with asbestos doors. 

In the sub-station there are provided 
six 18ookw. and nine 8ookw. step-down 
transformers. The transformers are oil and 
water cooled, with the same guarantees as to 


The ELECTRICAL MAGAZINE  (Poaver.) 


efficiency and regulation as those at the 
power house. 

For direct-current railway and stationary 
motor work the ultimate capacity of the 


station will be seven 8ookw. synchronous 


motor-generator sets operating at a speed of 
4oor.p.m., with 23oo volts on the alterna- 
ting side, 550 to 600 volts on the direct side. 
The generators may also be operated as 
shunt-wound generators at 600 volts. With 
a proper shift of the brushes the direct. 
current machine may operate as a direct- 
current motor, giving 630 to 7ookw. from 
the synchronous motor operating as а 
generator. These machines are provided 
with 17kw. 125-volt exciters, mounted on 
brackets on the extension of the synchronous 
motor shafts, and are provided with speed- 
limiting switches and end-play devices. 

The guarantees on the motor generators 
are: Temperature rise at normal load not to 
exceed 35deg. C., and at 50 per cent. over- 
load for two hours not to exceed 5sdeg. C. 
The efficiency of the synchronous motor 
when used as a motor, 93 per cent. at 
full load, 92 per cent. at three-fourths load, 
and go per cent. at half load. When the 
synchronous motor is used as a generator at 
тоо per cent. power factor the full load 
efficiency is 95 per cent., the three-quarter- 
load efficiency is 94 per cent., and the half- 
load efficiency 92 per cent. The above 
efficiencies are ascertained by including the 
exciter losses. The machines are also 
guaranteed to carry а roo per cent. overload 
momentarily without undue sparking. The 
direct-current generator has an efficiency 
of 93 per cent. at full load and at one 
and one half full load. At three-quarter 
load the efficiency is 91 per cent., while at 
one-half load it is 88 per cent. The 
temperature rise of the machine after a 24- 
hour run at normal load and 575 volts does 
not exceed 35deg. C. 

The synchronous motor armature leads run 
from the top of the oil switch cells through 
зуп. tile duct on insulator racks in the 
basement to the respective machines, the 
cables being insulated with cambric. The 
field circuit leads of the motor and the 
armature and field circuit leads of the 
exciter are laid in concealed pipes behind 
the respective motor panels to insulator racks 
in basement. The generator leads run from 
the machines on insulator racks in the 
basement through concealed 2jin. pipes to 
the back of their respective panels. 
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The railway feeders run from the back of 
the panels in concealed 2jin. pipes to the 
basement under the main floor through tile 
duct to manholes in front of the station to 
the points of distribution. All the conduit 
work in the station runs in the concrete floors 
and brick walls, excepting the lighting circuits 
of the station, which are not concealed. 
There are duplicate oil and water piping 
systems for the transformers, the former 
being operated by an induction motor-driven 
air compressor, the latter by an induction 
motor-driven centrifugal pump. 

The most essential feature in the station 
construction is the absolute protection to 
life and apparatus afforded throughout. The 
cost of the complete plant wil amount 
to approximately $4,000,000. 


Since the above description was written, 
the author has forwarded further information 
from which the following points may be 
cited as of additional interest and value : 

The lightning arresters which were placed 
on the towers have given quite a good 
deal of satisfaction, and have done good 
service, as severe lightning storms have 
occurred which bave followed up the line 
from the power station to the sub-station 
without piercing or affecting the insulators. 

The voltage of the plant when it was 
started was 40,000 at the power house and 
33,000 at the sub-station. This voltage was 
raised the latter part of July to 50,000 at the 
power house and 40,000 at the sub-station. 
The plant started up on the 13th and on the 
14th was carrying load, and is now carrying 
all of the load for railway purposes, lighting, 
and power in Winnipeg, and is operating 
very satisfactorily indeed. | 
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Lino over Roadway 


Protection against High- 
tension Line Breakage. 
9. MANNING. 


HIS description of .a simple and 
ingenious safety device for use with 
high-tension overhead lines was recently 
published in the correspondence columns 
of the Ælectrical World. 

The accompanying sketch shows the 
scheme for the protection of life on high- 
ways over which transmission lines pass. 
Usually where no protection is afforded the 
breaking of a high-tension transmission line 
wire would result in kicking up the dust 
around the spot where the line fell and 
kiling anyone coming in between the wire 
and the ground before the circuit breakers 
at the station would act. By means of the 
device shown herewith, the circuit would be 
broken almost instantly, or at any rate the 
falling wire would be dead before it reached 
the ground. On the poles on each side of 
the roadway two standard insulators are 
fixed to the cross-arm for each wire of the 
high-tension line. Pivoted to one insulator 
is a switch of the shape shown, making 
connection with jaws attached to the other 
insulator and connected to the line. ‘The 
circuit is completed through the switches 
and the short length of wire across the road- 
way, the tension on this wire serving to 
keep the switches closed. If now the line 
across the roadway should break this tension 
would be released and the weight of the 
copper, together with the heavy extension 
arm of the switch would result in opening 
the switch on either side of the roadway 
instantly. A spring might also be added so 
as to make the opening of the switch more 
positive. 
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Water Tank Lightning 
Arresters for Electric 


Tramcars.* 
A. М. BALLOU. 
<> 
м account of the large 
amount of damage 


during electrical storms 
to the motors of the 
Denver City Tramway, 
it was decided in the 
spring of 1904 to try 
water - tank lightning 
arresters on the cars. А 
number of experiments 
were made to determine 
the size of box, the amount of water, and 
the current leakage. The size of tank 
adopted was 18in. high, 13in. long, and біп. 
wide. This held about 5 gallons of water 
without splashing from the tank, and it was 
found that а carbon plate of liin. by r#in. 
by 8in. long hanging down complete) sub- 
merged near the surface of the water would 
allow 1$ amps. at goo volts to flow to a 
galvanised iron earth plate fastened to the 
bottom of the tank. .The tank held suffi- 
cient water to allow the circuit to be closed 
for so minutes before it would boil over 
thesides of the box. This was thought long 
enough for the arrester to be in circuit, as 
few electrical storms were of longer duration 
than 40 minutes. The warmth of the water 
in the tank after use 15 a check on whether 
the driver used the tank during a storm. 

The cost of making and placing these 
arresters on all the cars, 225 in number, was 
$2,081. 

In operating, the attention they required 
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was to see that the tank had the proper 
amount of water, and that it had not become 
dirty by use, and that the carbon was inserted 
in the tank when a storm came on. 

During the first year of operation the trial 
showed that the damage to armature and 
fields had been greatly lessened, although 


the electrical storms were somewhat more 


frequent and more violent than the year 
previous, and the motors, having been a 
year longer in service, would be more easily 
damaged by static discharges. 

In 1904 the damage to motors caused by 
lightning was $4,876. In 1905 with the tank 
arresters 1n service the damage from M DUNNE 
was only $2,022. 

In 1906 the electrical storms were not so 
frequent or violent, but the arresters at the 
power stations showed a large number of 
discharges from the feed lines. The- com- 
pany’s record show that the cost of replacing 
motors damaged by lightning was $380. То 
summarise : 

In 1904, tanks not on, lightning damage. us б 

In 1905, tanks in use, lightning damage.. 2,022 

In 1906, tanks in use, lightning damage. 380 

This shows the value of this ene of 
arrester, and although it is not an absolute 
protection it certainly protects the motors 
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WATER TANK LIGHTNING ÁRRESTER. 


The ELECTRICAL MAGAZINE. | (Tractíon.) 


from a large number of disruptive discharges, 
and in this case it has more than paid for 
the cost of its installation. 

In connection with the tank arrester there 
is the regulation ten-turn kick-coil, but there 
does not seem to be any benefit from these 
inductive circuits which are used to force 
the lightning discharge through a pre- 
determined path to earth. 

Damage to the car armatures by lightning 
has been reported where it had to pass 
through five kick or inductive coils before it 
reached the armature of the motor; these 
inductive coils consisting of, first, the kick 
coil on the tank  arrester; second, the 
magnet coils on the car circuit breaker ; 
third, the series coils on the car wattmeter ; 
fourth, the ten-turn coil for the regular 
standard car lightning arrester; fifth, the 
large magnetic blow-out coil of the car con- 
frofler: "hen along the car wiring to the 
armature. If there is benefit in these coils 
on grounded circuits it is hard to find it. 

The accompanying drawings show the 
construction of the device. The carbon 
plate with insulating tape wrapped around 
one end is kept hanging in the drivers 
vestibule. When a storm arises he sticks it 
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in the tank, the brass clip through which 
he inserts it making the contact.—S/reet 


Railway Journal. 
“> 


Single-phase Railway 
at Milan Exhibition. 

ALFRED GRADENWTTZ. 
HE elevated electric railway built to 
connect the two parts of the Milan 
Exhibition—the Park and the Piazza d'Armi 
—is the first single-phase railway installed in 
Italy. The service is secured by trains of four 
cars having two motors in each head and rear 
car and one in each of the intervening Cars. 
These motors have an output of about 3oh.p. 
each. Each train includes two Pear ans 
one at the head and another at the rear, each 
one of which is able to feed all the six 
motors, and which are worked alternately. 
The transformers serve to reduce the 
potential from 2000 volts to 150-300 volts, 
according to the position of the operating 
wheel of the controller. There are two con- 
trollers, one at each end of the train, enabling 
the motors by means of multiple switches to 
be operated at pressures varying from 150 to 
зоо volts, the frequency being about 15 
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cycles. The motors are connected in series 
in two groups of three. 

'The cars are fitted with transverse benches, 
those on one side of the car having two seats 
and those on the other side one seat. At 
the ends there are spacious platforms. 

Each of the trains, as has been said, com- 
prises four motor cars, the first and last ones 
of which are able to accommodate fifty 
passengers, and the two intervening cars 
thirty passengers each, making an aggregate 
capacity of 160 passengers In the course 
of the tests recently made it has been possible 
to complete the whole of the run in only 
three minutes, but owing to the official regu- 
lations a slower speed has generally to be 
used. The line, 1350 metres in length, has 
a double track outside the stations, in which 
latter a single track is laid. In the neigh- 
bourhood of each of the stations there is, 
however, a special safety track. The elevated 
structure is made almost entirely of wood; at 
some places a mixed wood and iron construc- 
tion has been made use of; there are also a 
few iron concrete supports. A portion of the 
elevated railway with a train about to start 
is seen in the illustration. In ‘order to 
comply with the esthetic requirements of the 
case, rather considerable gradients (up to 
34 per cent.) had to be dealt with, as well as 
short radius curves (20 metres), concen- 
trat ng, so to speak, in this short length of 
track all the difficulties electric railway 
engineers may be confronted with. ‘The 
track switches and signals in the two stations 
are controlled by central hydro-dynamical 
and mechanical transmission apparatus of 
the normal type in general use on Italian 
railways. 

Operation of the trains is regulated by 
signals dividing the whole line into six 
sections of a length proportionate to the 
practically admissible speeds, the maximum 
length corresponding to those portions on 
which high speeds may be used, and vice 
versa. The train service on the short 
sections, the signals of which are operated 
by the same central apparatus, is controlled 
from the motorman's cabin, whence, owing 
to the short range, the relative position of 
the trains in regard to the signals may always 
be inspected ; it is furthermore checked by 
mechanical safety connections. The service 
on the section, about тооо metres in length, 
which is traversed at maximum speeds, 15, how- 
ever, regulated by the absolute block system, 
with the usual telegraphic communication. 
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Below the Piazza d'Armi station the 
electric power station has been installed. 
This. is equipped with two generator sets 
(one serving as a reserve), one of which, of 
6ooh.p. output, consists of a three-phase 
motor at 3600 volts and 42 cycles, fed from 
the mains of the Edison Company, which 
drives a single-phase alternator. The other 
set (of sooh.p.) is a gas-driven single-phase 
alternator. The single-phase current is 
generated at a potential of 2000 volts and a 
frequency of about 15 cycles. 

There are also two exciter sets (one of 
which serves as a reserve), consisting each of 
a three-phase low-potential motor, driving an 
exciter dynamo. There is also a battery of 
Tudor accumulators affording further reserve 
for the excitation.— Western Electrician. 


[This short railway was primarily erected 
to connect the two parks in which the Milan 
Exhibition was held, and although the 
exhibition is now closed, it will continue to 
receive the very closest attention from all 
railway engineers, modern electric railway 
practice tending towards the utilization of 
high-tension currents for the line and single- 
phase motor propulsion.— ditor E. Л. | 
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Brakes for Electric 


Tramways.* 
М. SCHOLTES. 


T the Vienna meeting it was decided to 
continue the study of braking systems 

and that a committee be appointed to report 
further on the subject, especially in regard 
to the expense of installation and main- 
tenance of the different systems, that a 
report be rendered on the results of a 
similar investigation conducted by the 
German Street Railway Association, and 
that a second paper should be presented by 
a partisan of air brakes. The writer was one 
of the committee which investigated this 
subject for the German association, and 
with Mr. Bjorkegren presented a report at 
the Frankfort meeting in September, 1905. 
The present report embodies not only 
information secured from members of the 
International Association, but also that 


* The two following articles, the one by M. Scholtes and 
the other by L. Pétit; are abstracts of Papers read at the 
recent Milàn Convention of the International Street and 
Interurban Railway Association, | 
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obtained while making this investigation for 
the German association. 

. In choosing a system of brakes, the first 
consideration is safety, and the second is 
expense, although the latter factor has an 
importance which ought not to be neglected. 
All railway companies recognize that the 
hand brake is not sufficient and that the 
equipment of a tramcar should include with 
the hand brake a power brake, that is, an 
electric or air brake, but opinions differ as 
to which of these two brakes is more 
desirable. The solution of this question has 
not, up to this time, been easy, because 
complete data on expense of maintenance 
have not been available. To-day, however, 
this condition no longer exists. 

One hundred and forty-two companies, 
operating 14,563 cars, replied to the 
inquiries of this committee. In only twenty- 
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car with a hand brake under these conditions 
is so great that it cannot fail to have an 
effect on the safety of the service. 

About twenty-six companies complain that 
the electric brake is hard on the motors, that 
the gearing depreciates rapidly, and that the 
controllers are injured. These complaints 
would indicate one thing only, that the 
electrical equipment of these cars is not 
suitable for electric braking. Many other 
companies speak very favourably of electric 
brakes, which tends to prove that when the 
electrical equipment is properly designed 
and selected for this service troubles of this 
kind disappear. Complaint is also made of 
the jerking character of electric braking, but 
this in turn is due to the fact that the 
resistances have not been properly selected. 

Only twenty-six companies have made any 
tests on braking. This small number is 
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* All weights are given in metric tons. 


nine of these cases had the installation of 
power brakes been required by the authorities, 
and then principally where trail cars were 
used. The above table shows the num- 
ber and weight of cars and the braking 
systems employed by these 142 companies. 

: As will be seen, the hand brake leads in 
number of companies, then the electric 
brake, and finally the air brake. It should 
be stated, however, that the hand brake is used 
principally on small roads running light cars. 
These companies declare the hand brake is 
amply sufficient for their purposes. As will 
be seen, many companies still use the hand 
brake for cars weighing more than twelve 
tons Many of these companies even haul 
trail cars and have grades as high as 1o per 
cent. While the hand brake may be suitable 
for light traffic, its employment under 
conditions of the kind mentioned seems 
dangerous, because the physical strength 
required from the motorman to stop a heavy 


undoubtedly due to the fact that tests on 
braking, to have any value, should be very 
carefully carried out. The results of the 
tests reported this year accord very closely 
with those obtained in 1900 by Mr. Poetz, 
manager of the Hamburg Railways, and 
confirm his conclusions that the electric 
brake is not surpassed by any other braking 
system in the rapidity of braking. On the 
other hand, the air brake is higher in first 
cost and maintenance and it wears out brake- 
shoes. All of these points confirm the 
opinion that the air brake is undesirable asa 
service brake. So far as energy is concerned, 
the results of tests at Berlin, Leipzig, Nurem- 
berg, Hamburg and Paris indicate a con- 
sumption of 38 watt-hours per motor car 
kilometre for air brakes. 

The accompanying table presents some 
figures on the amount of power and cost 
required to compress air for the use of air 
brakes. 
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ANNUAL EXPENDITURE 


CAR FOR COMPRESSION OF AIR. 


CoMPANIES. KILOMETRES 


RUN IN 1904. In T: 
Kw-Hours. Marks. 

Berlin.............. 55,110,000 2,094,180 209,418 
Leipzig ............| 12,022,000 479,636 47,964 
Hanover ji. 9,045,000 343,710 34,371 
Munich ............| 8,330,000 316,540 31,654 
Nuremberg-Furth ..| 5,094,000 193,572 19,357 
Crefeld ............ 2,265,000 86,070 8,607 


The following table gives an average of all 
of the figures received from the. different 
companies replying to the list of questions 
relating to the initial cost and maintenance 
of the three braking systems: 


ANNUAL MAINTEN- 


| CosT or FinsT 
ANCE CHARGES. 


| INSTALLATION. 


BRAKING SYSTEM. 

Per Per Per Per Car 

Motor 'Trail Motor Kilo- 

Car. Car. Car. | metre. 

Marks. | Marks. | Marks. | Marks. 

Hand brakes........ Are included in 87.00 0.20 

cost of car. 

Electric brakes...... 285.00 400.00 57.00 0.15 

Air brakes........... 1164.00 212.00 188.00 0.30 
To the maintenance of the air brakes 


should also be chargeable the expense of 
compressing the air and the extra expense 
due to the wear of brake-shoes and wheels. 

When the electric brake is used as a 
service brake and not simply as an emer- 
gency brake, the equipment of the motor cars 
requires as the only additional expense the 
braking control cylinder. This cost, quoting 
again the average figures mentioned in the 
replies, is Mk. 285 per motor car. The 
installation of the electric brake on the trail 
cars costs an average of Mk. 4oo per car. 
The replies indicate that some time ago 
trail cars were generally equipped with disc 
brakes, but recently the preference has been 
toward the solenoid brakes. 

The figure Mk. 1164, given as the cost of 
installation of the air brake, represents the 
average price demanded for old types and 
new types with different systems. For the 
old types the price was Mk. 1570; to-day it 
is about Mk. 1000. The data on the price 
quoted for equipping the trail car with air 
brakes, Mk. 212, do not indicate whether 
this is for an automatic or straight-air brake. 
In conclusion, the writer suggests that the 
association adopt the same conclusions which 
have already been presented to the German 
association, viz. : 

I. In the choice of a braking system all 
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operating conditions should be taken into 
consideration. The retardation should be 
smooth. The equipment of the car should 
include two systems of brakes, each com- 
pletely independent of the other. The 
service brakes should not tax the physical 
strength of the motorman. 

2. When, on account of the weight of the 
car, the operation of trail cars or the exist- 
ence of very steep grades, the hand brake 
cannot desirably be employed as a service 
brake, a mechanical brake should be used, 
preferably an electric brake. 

3. If the employment of an electric brake 
as a service brake should present inconveni- 
ences resulting, for example, from the use of 
too small a motor or unsuitable resistances 
or controllers, it is desirable to employ an air 
brake. The latter brake is indispensable 
when the cars are relatively heavy, and 
operate at high speeds, or when the trains 
consist of three or more trail cars. 


I. PETIT. 
Bytvectric brakes include those of the 
short-circuit, the reverse-current, the 
electro-magnetic and solenoid types. Air 
brakes are divided into classes according to 
method of air compression, whether the 
brakes are automatic, and so on. The 
numerous types of each kind of brake 
render it difficult to establish an exact 
comparison. 

Whilst this subject of brakes is one in 
which the question of costs should be 
altogether secondary in importance to those 
of efficacy and reliability, the author intimates 
that as electric brakes are as a class cheaper 
than air brakes, the burden of proof as to 
advantages rests with the latter. 

Comparing running costs for energy con 
sumed, 50 to 65 watt-hours per train mile is 
required for air brakes whilst 35 watt-hours 
suffices for the electro-magnetic brake. 

In the author’s opinion the air brake has 
advantages over the electric brake in that it 
is independent of the trolley wheel retaining 
contact with the line, that it is quicker in its 
action, that it does not need the assistance 
of a hand brake to make a complete stop, 
that less skill is required to make a good 
stop. He agrees that the stopping distance 
is practically the same in each case. 

As to troubles and risk of breakdown he is 
of opinion that the air brake is the more 
reliable, especially for lines having heavy 
gradients, heavy cars, and cars in trains. 
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The Industrial Power 
Problem.* 


IV, B. ESSON. 
c^ 


DO not propose to occupy 
your attention with ques- 
tions of thermo-dynamics 
or with considerations re- 
garding the ‘‘efficiency” 
of heat engines, as the 
term is understood in 
text-books. The man who 
takes a strictly commer- 
cial view of power matters 
is generally content to 
leave theoretical and mathematical consi- 
derations to expert constructors. He takes 
special notice, however, of the money value 
of the fuel he uses and of the power he gets 
for it. He judges of the efficiency of the 
system on the basis of so much paid for so 
much received. The most inefficient arrange- 
ment, from the scientific point of view, may 
be properly regarded by him as the most 
efficient, seeing that he 1s concerned only 
with a definition which expresses efficiency 
in terms of £ s. d. 

As regards the power equipment, we take, 
on the one hand, the cost of the fuel, oil, &c., 
used, the cost of maintenance and labour, 
and the interest on the outlay, and we take, 
on the other hand, the number of h.p. hours 
we obtain for this expenditure. From the 
figures so obtained we get the cost of the 
power and a proper basis of comparison for 
all power plant. If the power has to be 
afterwards distributed to customers spread 
over a large area, as from a general power 
house, part of the cost incurred in delivering 


* Abstract of Paper read before the Civil and Mechanical 
Engineers’ Society. Oct. 4th, 1906. 
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to the power user will fall under the head of 
distribution. 

Before dealing with the distribution of 
power from a general power house, let us 
consider the simple case of a factory having 
to be furnished with power from power- 
producing plant located on the premises. 
We have the choice of steam, gas, or oil 
engines, and we shall assume that the driving 
requirements will be met by an engine of 
soob.h.p. For the more economical distri- 
bution of the power throughout the works 
electricity will be employed, so in each case 
an electric generator will have to be coupled 
direct to the engine shaft. This generator 
will give a maximum of about 470e.h.p., 
and, running for 2800 hours per annum, we 
will take the electrical output as 1,000,000 
e.h.p. hours yearly. Throughout this paper, 
unless otherwise stated, it will be understood 
that the power is always delivered in the 
electrical form. 

Beginning with the steam engine, this has 
in recent years reached such a high state of 
efficiency that little or nothing in the way of 
improvement can be looked for in the future. 
A triple expansion engine of the size men- 
tioned running condensing at 300 revolutions 
per minute with r5olb. pressure, and, say, 
roodeg. superheat, will require no more than 
r4lb. of steam per e.h.p. per hour at full 
load, ог 16lb. at half-load, or working non- 
condensing 20lb. and 24lb. respectively. 
The boilers, steam and exhaust piping, feed 
pumps, heater, etc., must all be regarded as 
part and parcel of the power equipment ; but 
as regards boiler efficiency, progress has by 
no means kept pace with engine efficiency. 
As a general rule from 20 to 30 per cent. of 
the heat in the fuel cannot be utihzed since 
it is lost in the waste gases, and in radiation 
from the furnaces and flues. — Accordingly 
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from 7o to 8o per cent. only of the heat in 
the fuel reaches the water, though it is 
claimed that with water-tube boilers, econo- 
miser, chain grate stokers and superheaters, 
as much as 85 per cent. of the thermal units 
in a high-class coal has been returned in 
steam. Much attention has been given 
during the last ten years to the chemistry of 
combustion, and as a consequence many 
improvements have been made in furnaces, 
grates and stoking gear. The object has 
been not only to obtain more perfect com- 
bustion, and to utilize a higher percentage 
of the fuel value, but to enable cheap bitu- 
minous coal to be used with success. In 
different types of engine the disparity 
between the fuel consumption at full and 
reduced load is not the same, so we will take 
in all cases the mean consumption between 
full load and half load ; under this assump- 
tion, with the plant carefully designed 
throughout, we can easily get when working 
condensing and with superheat an e.h.p. 
hour for every 2.25lb. of bituminous slack 
consumed in the furnaces. This makes 
ample allowance for the steam used in the 
auxiliary plant, and for the coal used in 
lighting up, etc. As this class of fuel can 
be obtained in the manufacturing districts 
at a cost of 7s. 6d. per ton delivered in the 
boiler-house, or about 25lb. for a penny, it 
will be seen that for steam plant the cost of 
an e.h.p., so far as the fuel is concerned, 
works out at .og of a penny per hour. 
Let us see now what we can do with a gas 
engine using producer gas. The ordinary 
town illuminating gas is, of course, out of 
the question for power production on a large 
scale, though burnt in an engine of small 
power running intermittently it may be satis- 
factory enough. Essentially the producer is 
an enclosed fireplace in which the fuel is 
burned, not to get maximum heat in the 
fireplace, but to produce from it the maxi- 
mum amount of combustible gas. It is only 
during the last twenty-five years that pro- 
ducer gas has been used as fuel for internal 
combustion engines. Shortly after the ap- 
pearance of the Otto engine, Dowson invented 
a producer which furnished a cheap gas 
suitable for working it, thus leading the way 
in the use of this description of fuel for gas 
engines. Great improvements have been 
made from time to time 1n producers for the 
supply of power gas, but in all the action is 
the same. Air laden with vapour is passed 
through a column of incandescent fuel, with 
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the ultimate result that the oxygen in the air 
combines with the carbon in the fuel to form 
carbon monoxide, and that the water vapour 
is decomposed, its oxygen combining with 
carbon to form more monoxide and liberat- 
ing free hydrogen. There are other gases 
produced, but for the full reactions I must 
refer you to books on the subject, of which 
there are several. ‘The gas thus formed 
passes into vessels, where it is cooled and 
scrubbed, and thence to the engines. About 
1888 M. Bénier conceived the idea of letting 
the working engine regulate the amount of 
gas produced, the air and vapour supply 
being drawn into the producer grate by the 
suction of the piston during the charging 
stroke. When the producer is operated in 
this way the product is known as suction 
gas, and 1t makes possible а very simple and 
compact arrangement of producer and engine. 
The plants at work on this principle are very 
numerous, the limit as to size being about 
5oob.h.p. 

In the early forms of producer for making 
power gas, only anthracite coal or coke could 
be used, both of which consist almost wholly 
of pure carbon. For suction gas these are 
still the only fuels which can be employed, 
and, needless to say, they are very expensive 
as compared with bituminous slack. But 


the problem of using this latter fuel for 


power gas manufacture has been solved in 
the Mond producer, and there are at present 
working with Mond gas, an aggregate of 
about 60,o00b.h.p. of engines. When work- 
ing this system on a large scale, it pays to 
recover the ammonia which is washed out 
of the gas before it is suitable for burning in 
engines. 

We can therefore gasify the dearer anthra- 
cite or the cheaper slack for working engines. 
Taking the former, which produces gas 
having a calorific value of about 150 b.th.u. 
per cubic foot, the makers of the plant will 
guarantee that the consumption of anthracite 
coal in the suction gas installation per hour 
shall not exceed .8lb. рег e.h.p. at full load, 
or r.2]b. per e.h.p. at half load. ‘Taking the 
average of these figures, if we reckon that 
anthracite peas can be purchased in the 
manufacturing districts at 24s. per ton, it 
will be seen that the fuel cost per e.h.p. is 
about .129 of a penny per hour. 

‘Dealing now with slack, we will assume 
that this can be delivered at a cost of 7s. 6d. 
per ton at the works. The Mond gas made 
from it has a calorific value of about r5o 
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b.th.u. per cubic foot A good engine 
will give an e.h.p. for every 75 cubic feet 
of gas consumed per hour, and as the gasifi- 
cation. of a ton of slack produces about 
150,000 cubic feet of gas, calculation shows 
that the cost per e.h.p. per hour for fuel 
amounts at full load to about .o45 of a 
penny. At half load this becomes .o57d., 
the mean being .osid. As confirming this 
the test of a 5ooh.p. engine coupled to a 
generator has shown when running on two- 
thirds load a consumption of 1.261b. of slack 
per e.h.p. hour. As it does not pay to 
recover ammonia in a plant of less than 
20,000h.p. we can in the present instance 
get no credit on this account. 

Coming to oil engines, we shall choose 
the Diesel engine as representing the 
latest advance. Oil suitable for these 
engines now costs in London 42s. 6d. 
per ton, and carriage added will bring 
the price up to, say, 45s. The makers 
will guarantee that for an engine of the 
size we are -considering the consumption 
of this oil, which has a calorific value of 
18,000 b.th.u. per lb. shall not exceed 
.48lb. per e.h.p. per hour at full load, or 
.561b. at half load. Taking the mean between 
these two figures, the fuel cost for the engine 
works out at .125 of a penny per e.h.p. 

The Mond gas plant, on the assumptions 
made as regards the cost of fuel per ton, 
easily distances its competitors in economy. 
The figures are :— 


Mond Gas .O05I of a penny per 

e.h.p. per hour. 
Suction Gas .. ioxI29 ,, z n 
Steam (condensing) ogo ,, 


Steam (non-condensing) .120  ,, 

Ol- ый ae, eh ae E25. ом ,, Е 

These figures have been obtained under 
usual test conditions, and are as valuable in 
giving an indication of what may be expected 
from the different plants as any figures can 
be. .In taking the consumption in all cases 
as the mean between full load and half 
load, allowance has been made for the 
underloading likely to occur in works, while 
the fuel wasted in lighting up has been kept 
in mind. Obviously it depends upon locality 
as to which plant leads. When we have to 
use for the steam plant smokeless Welsh coal 
at double the price of slack, notwithstanding 
the higher calorific value of the former, the 
steam plant is then badly beaten by all the 
others. If we go to the East, where good oil 
is cheap апа bad coal dear, the order of 
merit is again altered. 
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I have dealt with the cost of fuel first 
because it generally constitutes the most 
important item of running expenses, but it 
may be that water has also to be paid for. 
For the steam engine there is some make-up 
water to be provided for condensing and for 
boiler feed. For the gas and oil engines 
there is also make-up wanted for the cylinder 
cooling water, while for the gas engine there 
is required water for the producer in addition. 
For cooling there would require to be circu- 
lated round the cylinders of the oil engine 
about 4 gals. of water per e.h.p. hour, and 
round the cylinders of the gas engine about 
8 gals. per e.h.p. hour. The circulating water 
required for condensation in the steam engine 
would be about 45 gals. per e.h.p. hour, and 
if we assume that there will be lost in 
evaporation in the cooling towers 3 per cent. 
of the circulating water, this means that a 
total make-up of 60 gals., 120 gals., and 
630 gals. is required per hour for the oil, gas, 
and steam engines respectively. As regards 
the water entering the gas producer, this 
would amount to one-eighth of a gal. per 
e.h.p. per hour, which means that rather 
Over a ton of water has to be sucked or 
blown into the producer for every ton of coal 
gasified. Then there is the water for cooling 
and washing the gas, which amounts to 
14 gals. рег e.h.p. hour. Necessarily, if the 
water has to be paid for, it must be taken 
into account before an exact estimate of the 
running costs can be arrived at. 

In the matter of cylinder lubricant, the 
steam engine has some advantage, though 
otherwise the cost of oil is the same. As 
regards maintenance, many people have the 
impression that a gas engine requires to have 
spent on it a much larger amount than does 
asteam engine. No doubt experience in the 
past has given encouragement to this view, 
for engines of large size have only been of 
recent design and, like all other new things, 
they had some troublous times to go through. 
But the progress made in their design and 
construction has been remarkably rapid, and 
some of the most talented engineers are 
giving their whole time to effecting improve- 
ments. When it is remembered that the 
absence of auxiliary machinery constitutes 
one of the features of gas andi oil plants, it 
will be realised that, as time goes on, the 
maintenance cost on these is likely to fall 
below that on steam plant. In the wages 
for attendance there is no difference to speak 
of. Obviously, as compared with steam 
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plant, there is with gas plant about half the 
amount of fuel to be dealt with while in 
working the oil plant is by far the cleanest. 
Summing up the running charges for the ` 
various plants we have the following :— 


Mond Sueton! Steam 


Gas. Gas. | (Cond.) iud) | Oil. 
«и таа |а |а | аг 
Fuel .e] .O51 .129 .090 .120 125 
Е and | .030 .030 .025 .026 .025 
Wages ... К .070 .070 .070 070 .065 
M Repu ) 075 .070 | .070 .068 .065 
Works Cost ...1 .226d. 2998. .255d. | .284d.| .280d. 
——— — —— À(——— — — M P. а E 


The capital which would be expended on 
the various plants, including the electric 
generator and main switchboard, but ex- 
cluding everything outside the power house, 
15 set out as below :— 


Sarton Steam Steam | 
Mond Gas. Gas (Con- (Non-Con- Oil. 
| { densing). | densing). 
£6710 #5150 | £5400 | £4900 | £6859 


_——_—_—__-_—— nan 


These estimates are made up from firm 
tenders, but as the completed cost would 
depend to some extent upon where the plant 
is installed, they must be taken as ap- 
proximate only. 

Adding to the figures of works cost, for 
interest on the capital outlay and дергесіа- 
tion, Io per cent. per annum, we have, on 
the basis of a million eh.p. hours per 
annum, to charge each e.h.p. hour with an 
amount as under :— 


| 
Mond | Suction! Steam (No Oil 
| Gas. Gas. |(Cond.) cond.) : 
| d. d. d. d. d. 
Works Cost ...! .226 .299 .255 .284 280 
Cap. Charges a 161 ‚124 .130 118 164 
Total Cost ... E .387d. | .423d.| .385d.| .4о2а. | .444d. 
А... 


From these figures it will be seen that 
when any considerable amount of power is 
required, it can be produced on the con- 
sumers’ premises at a cost between .385а. 
and .444d. рег e.h.p. hour, according to 
the plant employed. In getting out these 
costs the simplest case of one generator has 
been taken, which, of course, makes the 
capital cost lower than if the generating 
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portion of the plant were split into two 
units, each of one-half the size. The object 
in dividing the plant would be to secure 
economy їп fuel consumption in the case 
of underloading, while incidentally the danger 
of a complete shut down of the power plant 
would be removed. With the whole of the 
works supplied from one power house, it is 
certainly advisable to have two sets of 
generating units. Ву this variation the 
capital charges are increased by 15 per cent. 
for steam, 18 per cent. for Mond gas, 22 per 
cent. for suction gas, and 25 per cent for oil. 
The lowest cost is .4d. per e.h.p. hour, and 
in no case is a halfpenny exceeded. The 
question is, can the companies who under- 
take to deliver power from a general power 
house beat this? | 

Let us consider the circumstances affect- 
ing the supply of power from a general 
power house, presuming at the outset that 
electricity furnishes the only means by which 
such distribution can be successfully carried 
out. Within their own sphere, pressure- 
water and pressure-air are capable of ren- 
dering most important service, but the sphere 
of both is necessarily limited, and for general 
distribution electricity has at present no 
serious competitor. The price at which the 
power can be profitably sold is, of course, 
influenced very largely by the expenditure 
on the power-producing plant. ‘The differ- 
ence between the cost of generation and 
distribution, and the amount paid by the cus- 
tomers for power, constitutes the gross profit 
on the undertaking, and if the business is to 
be profitable this must be sufficient to pay 
administration charges and interest on capital, 
while making ample contribution to a depre- 
ciation fund. It is manifest that, other 
things being equal, the less the outlay 
per h.p. the less need be the difference 
between the prime cost and the cost to 
customers, and the cheaper, therefore, will 
be the supply. 

The amount which should be set aside 
to meet renewals—or, in other words, to form 
а depreciation fund—has been a matter of 
some controversy. ‘Though looked after 
most carefully, and though maintained in а 
state of first-class repair, machinery must 
necessarily wear out some day. It is to 
provide against this evil day that a deprecia- 
tion fund must be built up, the theory being 
that the actual value of the machinery at any 
particular time, 2745 the amount standing to 
the credit of the fund, shall together be 
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equal to the original value of the machinery 
on the day on which it was set to work. 

When a loan for electricity works is granted 
to a local authority under the sanction of the 
Local Government Board, the latter is guided 
by the principle that the loan shall be repaid 
by the time the life of the machinery, etc., 
comes to an end. The plant includes 
buildings and foundations which may last for 
тоо years or more; boilers, which wear out 
in about twenty years; and engines and 
generators, the life of which lies between 
these extremes. Lumping these and all the 
other items of an undertaking together we 
get an equivalent of from twenty-five to thirty 
years for the whole, and the contribution to 
the depreciation fund is regulated in accord- 
ance with these figures. Put shortly, it is 
assumed that in this period the plant will 
have been completely worn out, and that its 
value will have depreciated to zero, but by 
that time the fund available for renewals 
will have reached an amount equal to the 
original value of the plant. 

In principle there is no difference between 


accumulating a fund to purchase new plant 


by the time the existing plant is worn out 
and accumulating a fund to return, at the 
expiry of a lease, the capital sunk in a 
building. It may be said with perfect truth 
that the object of the depreciation fund is to 
make provision against the termination of the 
machinery's lease of hfe. Payments to an 
assurance company in the shape of annual 
premiums equal to 2% per cent. per annum 
on the sum advanced will have accumulated 
to the full value of the sum in about 26 years, 
and it may be taken therefore that an all- 
round allowance of 2% per cent. on the 
capital outlay will constitute sufficient provi- 
sion for depreciation in the case of power 
generating works. Separate policies could 
be taken out for different sections of the plant, 
according to the length of their life; but this 
is a detail. What is intended to be shown 
here is that 25 per cent. on the whole capital 
constitutes, under proper conditions, a suffi- 
cient amount to set aside for renewals, while 
it would not be wise to allow less. The 
amount allowed by the London Supply Compa- 
mies for last year averaged just over 2 per cent. 

We will take it, then, that 25 per cent. on 
the capital outlay represents a fair annual 
contribution to depreciation, and it will be 
assumed that, when the undertaking has 
reached its ultimate capacity, there is the 
same amount of share and loan capital. 
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Calculating on a dividend to shareholders of 


- то per cent. per annum, and on interest to 


debenture holders at 5 per cent., this amounts 
to paying on the whole capital interest at the 
rate of 71 per cent., and with 2% per cent. for 
depreciation the annual obligation in respect 
of capital amounts to то per cent. The 
number of incidents which occur to prevent 
prospective dividends from being realised is 
perfectly appalling, and if the price to be 
charged to the power users is fixed at such a 
figure as will return a prospective ro per cent. 
to cover interest and depreciation, I am sure 
it will be found none too high in the end. 

The percentage charges in respect of capital 
being taken as above, the amount actually 
assignable to each h.p. hour depends, of 
course, upon the amount of capital invested 
and on the number of h.p. hours sold. The 
expenditure on each h.p. of plant capacity 
depends upon many conditions. Beginning 
with the site on which the works are erected, 
the difference between land values in different 
localities 15 enormous. Some way outside a 
town land may be purchased for £2,000 or 
less an acre, while in a densely populated 
area it may be £200,000 an acre—that is 
тоо times as much. Assuming that land 15 
purchased right out, it is evident that we have 
in the circumstance of locality a factor which 
makes a considerable difference in the capital 
cost of the undertaking. It is also evident 
that whether the site 15 freehold or leasehold, 
ifitis desired to supply power cheaply, the 
power house must be built on cheap land. 

The next thing influencing capital expendi- 
ture is the cost of the buildings in which the 
power generating plant is housed. The 
character of these is necessarily affected by 
the site, and it 1s obvious, therefore, that if 
we are to get down to the lowest cost, the 
site must be chosen where regard for appear- 
ance has not to be studied, but where the 
only thing which need be kept in mind is the 
object for which the buildings are put up. 
The power engineer takes the view that the 
buildings merely constitute a covering for his 
machinery, and a structure in steel and con- 
crete or in steel and corrugated iron will serve 
his purpose just as well as the handsomest 
building that could be erected. For archi- 
tectural features he cares little, but he cares 
enormously about capital outlay. 

The last and most important factor 
influencing the outlay is the cost of the 
generating machinery and equipment. If 
steam turbines are used the cost per h.p. 
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installed is less for large generating sets than 
for small ónes, and the capital cost with 
regard to plant capacity is correspondingly 
reduced. In addition to the saving on the 
sets themselves, as these become larger the 
cost per horse-power in foundations, steam 
pipes, switching gear, and all that apper- 
tains to the generating plant goes down. 
Working on a large scale makes large sets 
possible, and as these take up much less 
space for the power installed, the buildings 
can be made relatively smaller and the 
capital cost reduced all round. With re- 
spect to fuel economy, with increase in size 
the steam used per h.p. per hour diminishes, 
and at partial load large sets may actually 
use less steam for the same power than 
smaller sets running at full load. There is 
also economy in labour, as large sets require 
no more attention in running than small ones. 

There are in London no less than sixty- 
two electricity supply works, the average 
capacity of each being under 4oooe.h.p. 
None of these were erected with the object 
of distributing power. "Though incidentally 
they have come to distribute a large amount, 
they were really put up to supply current for 
lighting, and, having been started on a com- 
paratively small scale, they all cost more per 
horse-power than what is now regarded as a 
proper figure. Taking all these works, the 
cost, including buildings, averages out at £38 
per e.h.p. installed, some costing more, some 
less. Roughly it may be taken that the 
distribution system costs on the average 
another £32 per e.h.p., making the total 
capital expenditure 470. 

Recently several estimates have been 
published showing what large power houses 
should cost with turbo-generating plant in- 
stalled and everything carried out on the 
most up-to-date lines. The power house of 
the London County Council at Greenwich 
will have a capacity of 45,o00e.h.p., and is 
estimated to cost, when completed, 419.8 
рег e.h.p. The portion already finished has 
reciprocating engines, and as the plant will 
consist of these as well as turbines, it cannot 
be considered as quite the latest thing in 
power houses. ‘The new power house pro- 
posed in their 1905 Bill by the County of 
London Company was to have a capacity of 
13,300e.h.p., and was to cost 414.7 per 
e.hp. The Carville power house of the 
Newcastle-on-Tyne Company has a capacity 
of 13,000e.h.p., and cost #12 per e.h.p. 
The Lots Road power house of the Under- 
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ground Electric Railways Company, with a 


. capacity of roo,oooe.h.p., is said to have 


cost £13 per e.h.p. The power house pro- 
posed by the Administrative Company's Bill 
of 1905 was to have a capacity of 120,000 
е.Һ.р., and at that rating the cost worked 
out at about £7 per eh.p. The latest 
figures of all are for the power house pro- 
posed to be erected at Battersea according 
to the London County Council's 1906 Bill, 
which was to have a capacity of то7,соо 
e.h.p., and was estimated to cost £11.25 per 
e.h.p. From these figures it looks as if the 
outlay per e.h.p. for a modern power house 
can be reduced to about one-third of what 
now constitutes the average for the London 
supply stations. As regards the cost of the 
distributing system, this “depends upon many 
circumstances, such as the number, size, and 
length of feeding and distributing mains, the 
route they have to take, the number of sub- 
stations required, etc., all of which vary 
according to the scheme and the district for 
which it is devised. 

To get at the cost at which power can be 
supplied to customers, let us assume that we 
put down a power house having a capacity 
of 20,000e.h.p. From the foregoing figures 
it would appear that £12 per e.h.p. is a fair 
estimate for the cost of generating plant and 
buildings, including incidental charges, while 
the distributing system may also be taken as 
costing Z 12 per e.h.p. Of course, to get an 
exact figure for the latter, one should consider 


in detail a scheme for some particular locality ; 


but for the general argument the figure 
seems a fair one, the total for generating 
and distributing plant amounting to £24. 
Needless to say, this is a much lower figure 
than has yet been found possible for the 
all-round cost of any undertaking. If we 
assume that the h.p. hours per annum reach 
40,000,000, which, taking into account the 
loss in distributing, corresponds to a load 
factor of nearly .29, this means that the 
capital charge to cover interest and deprecia- 
tion reckoned at 1o per cent. on the outlay 
will amount, in respect of each h.p. hour, to 
.288 of a penny. The capital cost of the 
power house and distribution system 15 
4,480,000. It may interest you to know 
that in the Newcastle-on-Tyne concern, which 
has been brought so prominently before our 
notice, and which supplies the same amount 
of power, the total capital embarked reaches 
£1,193,000. 


(To be continued.) 
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Glow Lamp Standards 
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“In the course of an 
P article published in 
a recent number of 
Tue Electrician, the 
author gives some 
interesting compari- 
sons of the several 
types of electric glow lamps so far as their 
suitability for use as secondary photometric 
standards is concerned. Commenting in 
the first place on the respective merits of 
flames and glow lamps, the author indicates 
that whereas the value of a flame standard 
is affected by atmospheric conditions, accu- 
rate results could not be expected when 
using a flame-type standard for glow lamp 
tests, or фсе versa; nor, indeed, should an 
ordinary gas flame be depended upon for 
giving accurate results when used in con- 
junction with ап incandescent gas burner. 
In short, the obvious fact is arrived at that 
the standard and the light under test should 
be similar in nature. ‘This is, of course, 
well known, for then not only are the 
colours similar, but the affecting atmospheric 
conditions are common. 

The author proceeds much further than 
this, and points out that even when lights of 
a similar type are compared, there are other 
factors than those of colour and atmosphere 
which affect the accuracy of the tests. Thus, 
he says: *It is to be noted, however, that 
as a rule two glow lamps, even of a similar 
class, are not affected by a change of P.D. 
in exactly the same way, and hence the 


ratio of the candle-power of one to the other 
is distinctly affected by a changein the P.D. 
of 5 per cent. or so. 

* For instance, Table I. below shows the 
result of comparing two тоо volt nominally 
soc.p. glow lamps when run in parallel off 
several different P.D.s. 


Lamp No. 1. 


P.D. (volts). Ratio of candle power: Lamp No. 2. 
87.4 0.767 
91.2 0-77 
95.0 0.785 


* A change of 1 per cent. in the Р.Р. 
would thus cause an error of something like 
o.25 per cent. in the determination of the 
candle-power." 

The necessity of maintaining a constant 
common P.D. when comparing metallic 
filament or Nernst lamps with the standard 
glow lamp is more important, as is shown by 
the author’s figures below, which refer toa 
test of a tantalum lamp with a roo volt 
glow lamp. 


Tantalum lamp. 


P.D. (volts). Ratio of candle-power : Glow lamp. 
91.2 0.576 
ues 0.530 
02:0 0.505 


The candle power of an ordinary carbon- 
filament lamp varies with about the seventh- 
power of the P.D., the tantalum lamp with 
the fourth power, the osmium lamp with the 
fifth power, whilst the Nernst lamp is practi- 
cally independent of small variations of P.D. 

It is pointed out that contact resistance 1n 
the lamp-holder is to be guarded against as 
introducing variations in the lamp P.D., 
that screw holders are to be preferred to 
those of the bayonet type, but that best 
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ofall is the, Reichsanstalt method of over- 
coming any possible error on this account 
by measuring the current through the lamp 
instead of the P.D. at its terminals. 

Another feature of photometric tests com- 
mented upon is that for accurate work a 
certain fixed distance between the lamps 
under comparison is desirable. The follow- 
ing table shows results obtained with a 
comparison of 16 c.p. and 8 c.p. Robert- 
son lamps at different distances apart, other 
conditions being common. 


Type of Distance 


Ratio of C.P.: 16 c.p. lamp. 


limps between 

compared. lamps. 8 c.p, lamp: 

Robertson 250CM, 2.38 

тоо volt 8 c.p. 220 ,, 2.37 

and 16 c.p. 200 ,, 2.35 

lamps. 170.5; 2.33 

140 », 2.34 

[- 20 3 2.33 

| тоо, 2.32 


| 
The “ hysteresis ” effect or the change in 
с.р. following the “ overrunning " of the 


glow lamp at a higher voltage than the- 


normal ог test voltage is dealt with by the 
author, who gives curves showing this effect 
in two instances, and also tabulated results. 


AFTER OVERRUNNING. 


BEFORE 
TYPE OF OVER- 

LAMP. RUNNING. ‘At rrovolts,|At 120 volts, At r30 volts, 

' tor 3 min. | for з min. | for 3 min. 

At 95 volts.' at 95 volts. | at 95 volts. | at 95 volts. 

Cur- ' Cur. Cur- Cur- | 

rent. ons rent- БР rent. C.P. rent. oe 

Sunbeam . | 0.535 | 9.48 | 0.535 | 9.53 | 0.538 | 9.68 | 0.542 | 10.00 
. Robertson. 0.545 | 9.70 | 0.550 |. 9.97 


0.543 9.70 | 0.544 9 72 


The temperature of the test room affects 
candle power of the standard glow lamp to 
the extent of 1 per cent. for a 9°C. change. 

The article concludes with remarks as to 
the possible advantages attending the use 
of the new metallic filament lamps as 
photometric standards. “It seems likely 
that the study of some of the newer metallic 
flament lamps may lead to a greatly im- 
proved incandescent standard. ‘The tanta- 
lum lamp, for instance, has the advantage 
that the candle-power is only proportional to 
about the fourth power of the P.D. across 
the lamp, while it seems likely that at 
low efficiencies its life would be distinctly 
better than that of glow lamps. On the 
other hand, the difficulty of producing such 
lamps for high voltages would be of little 
importance in the case of a laboratory 
standard. 


. valuable. 
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“Dr. Kuzel’s metallic filament lamps, 
so far as may be judged from the 
information which has at present been 
published about them, might also prove 
The fall of candle-power with use 
at moderate efficiencies is said to be very 
much less than with carbon filament lamps, 
and, from the fact that the lamps are said to 
be very little affected by being overrun even 
300 per cent, one would suppose that 
‘hysteresis effects’ would be inconsider- 
able, and that such a standard would not 
easily be damaged by incautious regulation 
of the P.D." | 
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HEN the incandescent lamp approached 
the commercial stage, the fixing of а 
standard candle-power was naturally a matter 
of great moment. In Great Britain it was 
thought best to fix the standard at roc.p., 
apparently on the theory that, to approach 
ideal artificial illumination, the sources of light 
should be distributed. Edison, on the other 
hand, viewed this question from the standpoint 
of gas competition, and fixed the candle-power 
at that of the 5-cubic feet gas jet of the day. 
At the present day neither of the above con- 
siderations retains any weight. It is true 
that for artistic effect, lamps of small candle- 
power can sometimes be effectively used. 
In large interiors, however, great arrays of 
even 16c.p. lamps become unsightly—some- 
times offensively so—and the best effect may 
call for units of comparatively high candle- 
power. 

The introduction of the metallic filament 
lamp, which probably will occur within the 
next twelvemonth, wil provide an ideal 
opportunity to raise the candle-power; for 
aside from the considerations above presented 
wil be a powerful commercial one. With 
a consumption of one-third of that of the 
carbon filament lamp, which consumption, 
moreover, gives promise of declining to one- 
fourth, the tungsten lamp will bring with it a. 
crisis for the central stations. The means to 
meet this crisis seems to us to be clearly 
indicated : The craving for brighter artificial 
illumination is far from being satisfied, the 
present electrical incandescent lamp unit is 
too small, and the new lamp when placed on. 
the market should be of a candle-power not 
less than 25-—perhaps as high as 40.— 
Electrical World. 
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Magini Improvements in 
Practical Telegraphy. 


<^ 


IGNOR Magini an Italian 
electrical engineer, in- 
ventor of several useful 
innovations in the field 
of electro-technics, 
claims a far-reaching 
improvement in practical 
telegraphy. The follow- 
ing particulars are ab- 
stracted from an article 
published in a recent 

issue of the Telegraph Age. 

The inventor has devoted much study to 
the operation of the coherer inserted above a 
telegraphic wire subjected to electric vibra- 
tions originating from a low-power induction 
coll His observations led him to the dis- 
covery of an extremely simple arrangement 
which he thinks solves various problems still 
existing in everyday telegraphy. In addition 
to this the device works equally well what- 
ever the distance between the telegraphic 
stations and whatsoever the material condi- 
tion may be of the wires in use on existing 
lines. There would thus be no need to 
make alterations in existing services, and 
telegraphic communication may be carried 
out with the new system under existing 
generic conditions by means of very thin 
wires, instead of the thick and expensive 
conductors now generally employed—a point 
of exceptional importance, especially in 
connection with the erection of new in- 
stallations. Interruptions in telegraphic 
services depend almost always upon defective 
insulation of the conductors; fortunately, 
this cause has no effect on the transmission 
of the new currents selected and practically 
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employed by Signor Magini. ‘The currents 
are of an oscillating character and neither 
disturb nor are disturbed by ordinary cur- 
rents ; furthermore, they have the singular 
property of rapidly passing over electric 
conductors even when such leads are im- 
perfectly insulated, or if they have not been 
insulated at all, and also if short-circuited 
to earth, or if the continuity be interrupted. 
To put the matter briefly, it is claimed that 
the new system ensures perfect telegraphic 
communication under even the worst possible 
conditions in the electric status of the leads. 

Magini’s transmitter comprises a small 
Rhumkorff coil, into the primary circuit of 
which there are directed, by means of a 
special key, the currents emanating from a 
few cells of dry batteries, while one of the 
terminals of the secondary circuit is placed 
in communication with the lead. The cur- 
rent induced, by a special arrangement of 
the circuit, which 15 as simple as it is original, 
is transformed into a vibratory pulsating 
current. At the receiving station it reaches 
a coherer of special construction and causes 
the operation of any suitable telegraphic 
apparatus. ‘This coherer apparently differs 
entirely from all coherers hitherto known 
and establishes or breaks its coherency with 
rapidity and certainty ; once placed in oper- 
ation it continues to work with perfect 
precision, all the drawbacks common to 
other types having been successfully over 
come. The new coherer will, consequently, 
be of value for use with wireless telegraphy. 

Although only a few volts are used at the 
transmitting station, and while there are only 
two dry cells at the receiving centre, mes- 
sages can be safely forwarded over distances 
amounting to hundreds of miles ; hence the 
use of cumbersome and expensive batteries 
of cells or accumulators at telegraph stations 
will become a thing of the past. 
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The new system practical admits of 
duplex telegraphy ; mounted on the two 
extremes of an electric wire Magini's trans- 
mitter and receiver do not necessitate any 
alteration in existing plant, and two different 
messages can be sent over the same wire at 
one and the same time. 

A further and very valuable application 
lies in its use for submarine work ; not only 
does it double the power of the cable, but it 
also enables two messages to be sent together 
over one and the same cable. The high 
charges made for sending telegrams over 
long submarine cables is due to their low 
capacity, when considered in proportion to 
time, and to the large amount of capital 
invested therein. The possibility of doubling 
their present capacity and of transmitting 
two messages at once will therefore be 
equivalent to reducing the present charges 
for cables by about one-half. As the cur- 
rents employed by Magini have the peculiar 
property of being able to leap over gaps or 
breaks in the leads and continue their 
journey undisturbed, the inventor has been 
able to maintain uninterrupted communica- 
tion over wires and cables the inner core or 
conductor of which has been broken—con- 
ditions with which existing methods would 
have been entirely unable to cope. 
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Poulsen's Telephonic 
Message Recorder. 


7 principle of the latest system devised 
by V. Poulsen, by means of which 
telephonic messages may be recorded or 
stored, is based on the magnetic excitation 
of paramagnetic bodies. A paramagnetic 
body, such as a steel wire or ribbon, when 
moved past an electromagnet connected 
with an electric or magnetic transmitter, 
such as a telephone, is magnetically excited 
along its length in exact correspondence 
with the signals, messages, or speech de- 
livered to the transmitter, and when the 
magnetically excited wire is again moved 
past the electromagnet it will reproduce the 
messages in a telephone receiver connected 
with the electromagnet. 

The invention finds practical value for 
telephonic purposes by providing a suitable 
apparatus in combination with a telephone 
in which communications can be received 
when the subscriber is absent, and which, 
upon his return, can be repeated. 
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The apparatus embodies а clockwork 
mechanism to furnish movement of the re- 
cording parts. A bow-shaped frame (Fig. 1) 
consists of a piece of tubing bent into shape 
and having its ends connected by ап arm (e’), 
mounted to turn on a spindle. The upper 
end of the bow has a bearing at the middle 
of the frame, by means of a short stud, which 
passes through the bow and enters the 
frame (b). The rotary motion is imparted 
to the bow by means of clockwork. А fixed 
ring (48), carrying two annular electrical 
contacts (49) on its upper surface, is 
arranged immediately below the arm (е), 
and the arm is provided with a spring- 
mounted pin adapted to be forced into con- 
nection with both of the electrical contacts 
for the purpose of electrically connectin 
them together. | 

On the surface of the cylinder (d) is 
wound a steel wire (g) in a uniform helix. 
On one of the arms of the bow is placed a 
sleeve (f), adapted to slide freely up and 
down on the bow. This sleeve has pivoted 
toit a magnet holder. The magnet holder 
is provided with a tailpiece, which is normally 
pressed upon by а spring, tending to force 
the poles of the magnet out of contact with 
the wire (g). 

When the bow (e) rotates it will carry 
the drum (17) with it ; but, owing to the 
action of the brake (18) and the wings (16), 
there will be a certain amount of lagging on 
the part of the drum, which will be permitted 
by the twisting of the wires (15). | 

The clockwork is normally prevented from 
rotating by the weight of the armature (11), 
which acts upon the brake, as shown in 
Fig. 1. The brake is released by the electro- 
magnet (то), in a circuit with battery (E) 
and a cut-out (14), attached to the frame (b). 

The apparatus so far described is a phono- 
graph, the operation of which may now be 
referred to. 

Let it be assumed that speech or signals 
are being electrically transmitted over the 
circuit containing the magnet, that the sleeve 
is at the lower end of the bow, and that the 
machine 1s started by closing the circuit of 
magnet (ro). The bow immediately com- 
mences to rotate around the cylinder. When 
the speed 1s sufficient, centrifugal force acting 
upon the weight (p) will cause the core of 
the magnet to be thrown into contact with 
the wire (g), whereupon the sleeve will be 
caused to slide upward upon the bow, owing 
to the spiral arrangement of the wire on the 
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cylinder. At the same time the undulations 
of current in the circuit of the magnet will vary 
the magnetism of the magnet, which varia- 
tions will be successively imparted to the 
wire (g). The message may continue until 
the sleeve reaches the elevation of the cut- 
out, whereupon the finger on the sleeve 
strikes the cut-out and swings it to one side, 
thus opening the circuit of magnet (10). То 
reproduce the message which has thus been 
magnetically recorded, it 15 only necessary 
to put a receiving telephone into circuit with 
the magnet instead of the transmitting tele- 
phone and then start the machine again, 
whereupon the sleeve will travel up on the 
bow and the poles of the magnet will traverse 
the wire (g), the successively varying magnetic 
condition of which will react 
upon the core of the magnet 
and cause the same undula- 
tions of current to be sent 
over the line to the receiving 
telephone as were previously 
sent over the line to the 
magnet from the transmitting 
telephone. 

The connection of the ap- 
paratus to a telephone is 
shown in Fig. 2. А switch 
(19) 1s provided, having four 
terminals (38), (39), (42) and 
(43). These terminals can be 
connected with each other in 
three different ways by means 
of the switch lever. In the 
position shown in the dia- 
gram the two terminals (38) 
and (39) are connected to- 
gether. This position esta- 
blishes the circuit for the 
ordinary use of the telephone. 
The two conductors (35) and 
(40) constitute the outgoing 
and return lines. 

If the switch lever is so 
adjusted as to connect the 
two terminals (38) and (42), 
the apparatus can then be 
used as a phonograph, and 
the transmitting telephone 
belonging to the same station 
can then be used. ‘To clearly 
explain this, the course of the 
current should be followed 
when the terminals (38) and 
(42) are connected. When 
the subscriber turns the 
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crank handle of his induction apparatus, 
a current will pass through the outer 
coil of the induction coils (К). А cur- 
rent is then induced in the inner coil 
of the induction coils (R); the electro- 
magnet (22) is thus excited and the arma- 
ture attracted, whereupon a weighted block 
(41) 15 released and falls. Ву this means 
contact is made between the contact piece 
(28) and spring (29), whereby the local 
circuit of the battery (E) is closed through 
the electromagnet (ro), which attracts the 
armature (11), (Fig. 1), so that the clockwork 
is set in motion and the bow rotated. The 
sleeve, which has been resting upon the pin, 
begins to rise, and the connection between 
the contacts (49) is broken. The contact 
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(23) consequently exists only for an instant, 
so that the circuit ofthe conductors (20), (21), 
(22), (23), (24) and (25) is open during the 
operation of the clockwork and apparatus. 
Now during the rise of the sleeve, and while 
the electromagnet is in contact with the steel 
wire (g) in the manner described, the sub- 
scriber can speak into his transmitter, and 
the spirally wound steel wire will be corre- 
spondingly magnetised. The matter thus 
fixed can now be transmitted over the line by 
using the third connection—that is, by con- 
necting the terminals (42) and (43) of the 
switch (19). If, for example, the message, 
“The subscriber 15 not at home, but will 
return at four o'clock," 15 fixed to the steel 
wire, the subscriber at the transmitting station 
now hears through his receiver the message 
fixed to the steel wire, and knows that in 
order to speak with the subscriber at the 
receiving station he must call up at four 
o'clock. 


Wireless Telegraphy for 
Railway Signalling. 


7 idea of applying wireless telegraphy 

to railway use 1s not new, if one include 
under this item the early attempts of Phelps, 
Smith, Brown and others with the so-called 
induction systems. So far no actual use is 
being made of the new system of communi- 


apparatus. 
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cation for controlling railway trains, but 
Dr. E. Nesber describes in the JEZe&frotecA- 
nische Zeitschrift some interesting experi- 
ments made in this field near Berlin. 
A station was equipped with apparatus of the 
Telefunken system, and a horizontal aerial 
was adopted, about 21oft. long, 1goft. of 
which was stretched between two telegraph 
poles twelve inches below the telegraph 
wires, the remainder of the length being 
made up of the connections to the sending 
А car attached to a steam- 
hauled train was fitted up with the receiving 
aerial, consisting of a horizontal rectangle of 
wire supported on six short posts. The 
receiving apparatus was placed in one 
compartment of this car. Experiments were 
made to determine the distance to which 
signals could be sent with certainty, and the 
influence of overhead wires. It was found 
that the latter, when directly over the car, 
interfered somewhat with the clearness of 
the received message. The experiment is 
thought to indicate that for railway signalling 
purposes a system of wireless telegraphy 
such as that used in this work can be 
depended upon to transmit messages about 
seven and one-half miles, and that with more 
attention to the equipments of both the fixed 
and moving stations, greater distances can be 
covered. The operation of the system was 
found in no way to interfere with that of the 
ordinary telegraph lines running along the 
road. 
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Every aspect of the design and manufacture of electrical apparatus is dealt with in 
this section month by month, and Engineers connected with large manufacturing concerns are 
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especially invited to contribute. 


Testing Large Alternators. 


ср < 

іт is always difficult and 
| often impossible to 
test the largest sizes 
of alternating - current 
machines in the shop 
under fullload  condi- 
tions, owing to the large 
driving power required. 
Means must be devised 
to test machines in such 
cases, where sufficient power is not available, 
so that the conditions of fullload losses in 
core and coils are obtained. 

One solution of this problem is the split- 
field method originated and patented by Mr. 
B. A. Behrend, chief electrical engineer of 
Allis- Chalmers Company, and recently de- 
scribed in the Western Electrician. It 1s 
especially adapted to the testing of polyphase 
machines of the revolving field type. 
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In this method use is made of the pro- 
perty of alternating currents of being able to 
store energy during one-quarter of a period 
and return it during the next quarter, allow- 
ing the flow of large amounts of apparent 
energy in the form of so-called wattless 
currents. The field is split into two sections 
of an equal number of poles, which are 
excited with different field currents, the 
arrangement being as shown in Fig. т. 

In Fig. 2, which shows the effect of the 
armature reaction on the poles, the wavy 
line (А) represents the field produced by the 
armature current alone, and the wavy line 
(R) represents the resultant magnetic field. 

Fig. 3 shows the regulation curves of a 
3500-kilowatt, 4o-pole, 25-cycle generator, 
forming a part of the unit known as the 
“Big Reliable,” which supplied power and 
lighting current to the World's Fair at 
St. Louis. The terminal voltage correspond- 
ing to the conditions under which the 
machine is operating in the test can be 
determined by measuring the volts on a set 
of coils per pole multiphed by the total 
number of coils, or by adding to the excita- 
the motor fields the excitation 
required to drive the armature current 
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through the armature winding. Both methods 
have invariably given the same results. 

Numerous tests have been made to ascer- 
tain the actual losses in operating the 
machine in the manner described by splitting 
the field. Fig. 4 shows the comparison 
between the core loss of the machine, as 
determined in open circuit run, and losses 
as obtained in the split-field test; one set 
of readings is shown by the open dots, the 
other by the dark ones. ‘These tests were 
carried out on a rooo-kilowatt, 25-cycle, 
32-pole generator. 

The heat runs obtained by this method 
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on the machine above mentioned, and on a 
3200-kilowatt maehine, at full normal load, 
in kilovolt-amperes and power-factor zero, 
yielded the following results : 

HEATING TESTS. 


3500 3200 
Kilowatt Kilowatt 

VOIS Si Died ig teak о ee ews Wad oes 6,600 4,500 
R P.M 75 75 
Frequency..... 25 бо 
FLORIS sd bx oe Kea Se Ыз Ой d CER TIENE 18 23 
Loaded Vie cursa scere eee eee 3,500 3,870 
Temperature Rise, ) Armature Surface .. 30° 27.5" 
Degrees Centi- -Armature Coils .... 34° 31.5" 
grade .......... | Field Coils ........ 34 31.5 


It is hard to imagine а simpler method of 
testing than the one described. Тһе course 
of evolution in engineering has always been 
from the complex towards the simple. It 
has taken many years to evolve this method 
of testing which enables one to obtain with 
comparative ease the most important data - 
of the performance of alternating-current 
generators. The only drawback of the 
method consists in the fact that it is 
applicable only to machines having a com- 
paratively large number of poles ; it has not 
been successfully applied to machines having 
fewer than eight poles. "With the advent of 
steam turbine generators, new methods will 
have to be devised to produce artificially 
full-load losses without the expenditure of 
full-load power. 
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Semenza High-Tension 
Insulator. 


HE illustration (Fig. 1) shows in outline 
and section a new Italian insulator of 
the Semenza type. As will be seen, the 
wire is fastened below the upper petticoat ; 
consequently, this petticoat is not subject 
to perforation and need merely be water- 
tight and sufficiently hard to withstand 
mechanical shocks and rough usage in 
It can thus be made 
of a material not so costly nor so 
breakable as porcelain or glass. Since the 
point of attachment of the wire in the 
Semenza type is much lower than in the old 
style of insulator, the strain moment of the 
wire is much reduced, thus enabling some 
reduction to be made in the thickness of the 
insulator, and also in the diameter and cost 
As this upper petticoat or 
“umbrella” is not connected in any way 
with the pin, complications due to increased 
capacity are avoided. 
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Figs. 2 and 3 show a breakdown test on 
insulators of the old and new type. The 
insulators were placed under exactly the 
same electrical conditions, their heads being 
connected by the same wire to one terminal 
of a transformer, and both iron pins immersed 
in an alkaline bath connected to the other 
terminal of the transformer. It will be 
noticed that the porcelain part of the 
Semenza insulator, while resisting the test 
better than the old type, is considerably 
smaller. Fig. 4 shows a Semenza insulator 
under a voltage of r11,000 and a spray 
corresponding to a rainfall of 1,000 mm. 
(39in.) per hour. The exact discharge air- 
gap is shown by a graduated scale 
which stands beside the insulator, 
the discharge taking place between a 
needle point and the surface of the 
alkaline bath in which the iron pin 
is placed. "This scale also gives а 
good idea of the dimensions of the 
insulator. 

The manufacturers state that the 
saving in price of the Semenza 
insulator over the usual type is 
between 30 and 4o per cent. for an 
equally safe installation for working 
tensions in the neighbourhood of 

35,000 tO 50,000 volts ; and that 
this saving increases with the work- 
ing tension, and reaches 5o per 
cent. where a working pressure of 
80,000 to 90,000 volts is employed. 

It is further claimed that tests 
with a driving rain do not make any 
difference in the results as shown 
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by experiments; and even if any difficulty 
were anticipated, the size of the umbrella 
could be correspondingly increased without 
any material difference in price. 

Signor Semenza considers that one of the 
reasons for the remarkable results so far 
experimentally achieved is that the wire is 
at no point in touch with a stream of water 
actually running over the surface of one of 
the effective petticoats of the insulator. 
The tests show that the value of this insulator 
is not affected by heavy films of moisture, 
and the most important effect of the “ um- 
brella " is to screen the wire and the effective 
surface of the insulator from “live” water. 
Owing to the sag of the wire there is no 
tendency for water collecting on it to run on 
the insulator, and any tendency for a stream 
of water to run directly off the “ umbrella” 
on to the wire could be overcome by cupping 
the edge of the “umbrella” at the point 
immediately above the line wire. 

The model shown in Fig. 4, which breaks 
down under a heavy spray at 111,000 volts, 
breaks down when absolutely dry at 122,000 
volts ; that is to say, with this type of in- 
sulator the breakdown point under the 
heaviest rain storms would be in the neigh- 
bourhood of go per cent. of the breakdown 
point when dry. 

The insulator illustrated is the invention 
of Signor Guido Semenza, secretary of the 
Italian Institution of Electrical Engineers, 
and its details have been perfected by the 


engineers of the Societa Ceramica Richard- 
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Ginori after a great number of experimental 
trials made at the electrical testing labora- 


tory connected with the works of that 
company at Doccia, near Florence.— Z/e. 
World, 

<> 


Magnet Coils for 
Arc Lamps. 
ROF. ELIHU THOMSON has invented 


P process for insulating coils which must 
withstand excessive moisture and high tem- 
perature. Each coil is composed of a single 
helix of ribbon copper, wound edgewise with 
the turns close together, so that it forms a 
tube, the thickness of whose wall is the 
width of the ribbon conductor. After the 
coil is wound, and while there is still 
some space between the convolutions, it is 
covered by immersion with an insulating and 
cementimg compound, consisting of kaolin 
and silicate of soda. The proportions of 
these two ingredients are such that the 
mixture is a viscous liquid, like a water 
varnish, which will soak into all crevices 
and form a thin layer between the metal 
coils. The entire coil is then closed together 
to form a rigid structure and is subjected to 
a low red heat, until the insulating compound 
is vitrified into an insoluble moisture- 
proof cement which binds the coils together 
without permitting contact between its 
turns. This insulation is a double silicate of 
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aluminium and sodium, and is re- 
fractory, being incapable of complete 
fusion except at a temperature which 
would melt the copper. 


<> 


Self-Reducing 
Resistance. 


OR the purpose of starting 
almost all types of motors it 

is desirable to employ a large 
resistance when the switch is first 


closed and to decrease the resistance 
as the speed of the motor increases. 
The decreasing of the resistance has 
frequently been accomplished by 
some mechanical device operated 
manually or automatically. During 
the last few years several attempts 
have been made to obtain as a mate- 
rial for motor starterssome substance 
which possesses a high resistance when cold 
and a low resistance when hot. Опе of the 
best substances for this purpose 15 magnetite, 
which possesses a large negative tempera- 
ture-resistance coefficie ent. Ап American 
patent recently granted to Mr. E. Schattner 
describes a resistance unit which is formed 
of finely pulverized magnetite and finely 
pulverized mica mixed in certain propor- 
tions. It is stated that the mixture of mica 
and magnetite 1s preferable to pure magne- 
tite because the resistance of the latter 
material decreases more rapidly than the 
counter e.m.f. of the motor rises under 
ordinary service conditions, while the time 
rate of change of the resistance of the 
mixture may be varied to any desired extent 
by changing the proportions of component 
elements. The mixture is contained in a 
metal tube lined with asbestos or mica. 
Metal end plugs which serve to compress 
the material within the tube, are employed 
as terminals for the resistance unit. 
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The Painting of 
Galvanised Iron. 
cause paint to adhere firmly to gal- 


O 
T vanised iron, the United States govern- 
ment has adopted specifications compelling 
the use of vinegar for washing the surface 
preparatory to painting. This IS said to 
roughen the surface, thus giving the paint 
better opportunity to adhere. 
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Titles to all important articles on the subjects covered by this section will be found in 
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the World’s Electrical Literature Section. 


The Electrical Discharge in 
Air and its Commercial 
A pplication.* 


WILLIAM CRAMP & SIDNEY LEETHAM. 
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T was in 1903 that Mr. 
Sidney Leetham discover- 
ed, after experimenting 
with the bleaching of 
flour by means of ozone, 
that a much more power- 
ful bleaching agent than 
ozone was produced if 

air that had been ozonized were passed 
through boxes in which electrical discharges 
between spark points were taking place. It 

was evident from the smell of the gas that 
the new product was different to the old, 
and some time was spent in noticing and 
attempting to ascertain clearly what this new 
product was. Dr. H. E. Armstrong made 

an analysis and about that time wrote: “I 

am much struck with the nature of the 
results obtained, viz.: the rapidity and 

certainty with which the effect is produced 
and the improved bleach as compared with 
that produced by oxides of nitrogen. I be- 
lieve that it is a joint effect of 
ozone and oxides of nitrogen, which I find 
are both present, though the total amount 

is not more than two parts in 10,000. I 

am satisfied that by this mixture an effect 
is produced which is so far better than 

anything that can be attained by either of 
the constituents as to be accounted a new 
technical effect." 
CONSTRUCTION OF APPARATUS. 
The apparatus as at present used is illus- 
trated in Fig. r, and consists of a steel plate 


* Abstract of а Ор: зарег read at the York meeting of the 
British Association, 1906, 
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case, in which is fixed an alternator, trans- 
former, switchboard, ozonizer and sparking 
device; the whole being compact, self- 
contained and enclosed, occupies very small 
space and incurs no extra insurance risk. 
Besides the apparatus already mentioned, 
a small Roots blower is used for supplying 
air to be ozonized, and a small filter for 
cleaning this air. The action of the appara- 
tus is as follows : 

Pure air, cleared by passage through the 
filler, is supplied by the blower to the 
ozonizer situated behind the switchboard. 
The ozonized air then passes on to the spark 
box—seen across the middle of the switch- 
board—where a very small proportion of 
oxides of nitrogen appears to be produced 
by the sparks between the points in the box. 
From the spark box the air passes straight 
to the reels through which the product to be 
bleached is passing. 


APPARATUS. 


ELECTRIC DISCHARGE 


FIG. I. 
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These three have usually 
been considered as separate 
and distinct phenomena, 
but they have never been 
individual defined. In 
reality theyare not separate, 
but all stages of the same. 
phenomenon-— namely, the 
breakdown of air as an 
insulator when strained 
electrically. Thus, if a pair 
of metal points be insulated 


bod Ae 2 A X Ж and separated in air by 
Elec-Nag. S.B. . x 220. а small distance, and an 
2c electric potential difference 

Fic. 2. CONNECTIONS OF DISCHARGE APPARATUS. be applied across the gap, 

we have the following 


'The actual electric circuits are as shown 
in the diagram of connections (Fig. 2). It 
will be noticed that the ozonizer and spark 
box are in series, and this is a great advan- 
tage in rendering the apparatus automatic 
to a certain extent; for every increase of 
current affects both ozonizer and sparks, so 
that within certain limits the proportions of 
the gas remain constant, though, of course, 
the yield becomes greater. With the normal 
amount of air used, which 15 approximately 
тоо cubic feet per minute, the resulting 
gas, which issues from a point some 3ft. 
beyond the end of the delivery flange of the 
iron case, is made up about as follows: 
Air, 40.000 parts by volume ; ozone, three 
parts by volume; oxides of nitrogen, one 
part by volume (when four sparks are used, 
each 1-16 inch long, and the LT current is 
8 amps.) This result is the average of a 
large number of analyses made by Mr. Е. 5. 
Sinnatt, of the Manchester School of Tech- 
nology. Variations in the above result are 
immediately introduced by change in any 
of the following factors: Frequency, air 
stream, distance apart of spark points and 
number of these, shape of points, tempera- 
ture, current. Of these the last two in- 
fluence the chemical phenomena chiefly. 
From a scientific point of view the interest 
lies in the question of how these various 
items affect not only the gas produced but 
also the type of discharge which produces 
it. We shall take the latter point first. 

ForMS OF ELECTRIC DISCHARGES. 

Hitherto all types of alternating electrical 
discharges have been divided into three great 
classes: (1) the ordinary alternating-current 
arc ; (2) the high-tension discharge between 
spark points; (3) the silent discharge. 


- the gap is very remarkable. 


series of events as the pressure is increased : 
_ (а) The air is put into a state of stress. 

(4) Small conducting paths appear through 
the air as the resistance. gives way, giving 
rise to small blue streamers issuing from the 
points. 

(c) The blue streamers get thicker, event- 
ually joining the points up. 

(2) The thicker streamers become a dis- 
charge very like the ordinary arc. At the 
final stage the points heat up, and the 
current passing may be gradually increased, 
till the discharge is practically the alternat- 
ing-current arc. | 

Throughout the changes given above the 
relation between current and e.m.f. across 
It has been 
known for a long time that an arc, either 
direct or alternating current, cannot be main- 
tained on a constant potential circuit unless 
a steadying resistance or its equivalent is 
kept in series with it. This has given rise to 
discussion as to whether а back e.m.f. is 
present in the arc or not, though it 1s gener- 
ally held now that change of air resistance 
alone is sufficient to account for the peculia- 
rities observed. Whether a back e.m.f 
exists or not it is perfectly certain that the 
apparent resistance of the arc changes as the 
current through it changes, and the very 
same sort of relationship is found to exist 
with both the other forms of discharge— 
both the silent and the spark discharge. 
Just as in the case of the arc, so with the 
silent and spark discharges, the fall of poten- 
tial is very rapid as the current increases, 
but finally settles down until it almost be- 
comes proportional to the current. The 
diagrams obtained with these tests empha- 
sized the fact that it is very difficult to draw 
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any hard-and-fast lines between the different 
types of the discharge, and clearly showed : 

(1) That the potential difference across 
the spark-gap gradually decreases as the 
current increases, indicating that the resist- 
ance of all electric discharges varies in a 
similar manner to that well known to exist 
in the case of the ordinary arc. 

(2) That the character of the product of 
the discharge depends upon the voltage at 
the terminals for a given current. 

(3) Any character of discharge may be 
obtained by simply regulating the fall of 
potential at the discharge points or terminals, 
so as to fulfil the following requirements : 
Since the resistance (or impedance) of the 
air gap, across which the spark passes, 
appears to depend not only upon its length 
but also on the current passing (being lower 
with a larger current), it follows that if there 
were а constant pressure on the arc, having 
once started the discharge, the current would 
rise till the products C x R=E, where К is 
the resistance or impedance of the arc, E 
the applied potential difference and C the 
current. If R tends to decrease faster than 
C rises, the conditions are quite unstable 
and result in a long series of flashes across 
the points, which were observed often in the 
case of these experiments. These flashes 
are produced by a large rush of current 
which is only limited by the armature re- 
action of the generator. In consequence of 
this, beyond a certain point the e.m.f. and 
potential difference of the latter fall, so that 
the current almost instantly falls to zero. 
As soon as this has happened the e.m.f 
rises again, the spark is re-established, 
another rush of current takes place with a 
similar result. Often this would take place 
as frequently as sixty times a minute. То 
steady the discharge then it 1s only necessary 
to arrange the circuit so that an increase of 
current shall produce at the spark terminals 
a fall of potential difference sufficiently great, 
and in this way, by proper adjustment of the 
circuit, a perfectly steady result will beobtained. 

The only other conditions necessary for 
producing and maintaining. the discharge are 
that the maximum potential difference of the 
e.m.f. wave shall be capable of crossing the 


spark gap; and that the current ensuing 


shall be great enough to so lower the resist- 


ance of the gap that the vapour column set 
up shall not entirely die away before the 


zero point is crossed and the current 


re-established. 
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The adjustment of the circuit just shown 
to be necessary may be carried out in many 
ways. In the authors’ apparatus it is 
obtained by the use of a heavy synchronous 
armature impedance, but it may be almost as 
well obtained by resistance or choking coils. 
The higher up the scale the discharge the 
greater must be the resistance employed ; 
thus, if a silent discharge is required, the 
resistance drop will need to be from one-third 
to one-half of the terminal. voltage. 

If the ordinary constant potential arc is 
required, an impedance drop of about one 
quarter the terminal voltage is used, while 
the characteristic of the alternator used by 
the authors for their purpose is as shown in 
Fig. 4. The amount of steadying resistance 
for any type of discharge is affected by: 

I. The Frequency Employed.—The higher 
the frequency the less likely 15 the discharge 
to be interrupted, and hence the lower 15 the 
pressure for a given current. 

It is, however, that in some cases with small 
currents the pressure required is actually 
raised by raising the frequency. In the 
apparatus as used by the authors, where the 
ozonizer and spark box are in series, though, 
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as is shown later, the yield of ozone per amp. 
may be increased by raising the frequency, 
yet because the spark seems to have some 
difficulty in starting, and because the in- 
stability of the circuit does not seem to be 
reduced by higher frequencies, a practical 
. limit is reached at about 150 to 200 periods 
per second. 

2. Air Velocity. —The general effect of 
increased air velocity is to increase the 
apparent length, and hence, also, the apparent 
resistance of the spark, and with high air 
velocities the spark becomes blown out or 
extended into а flame. ‘The deductions from 
the results obtained are that whilst higher 
frequencies conduce to lower the pressure 
for a given current, higher air velocities con- 
duce to higher pressure for the same current. 
Besides these obvious results, it is also found 
that а high air velocity sets up very serious 
oscillations in the circuit, which have many 
times been responsible for breaking down 
the high-tension transformers used in the 
experiments. Опе would almost expect this 
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result from the fact that the higher the air 
velocity the more likely 15 the spark to be 
very unsteady and very often extinguished. 
On account of the disastrous effects of these: 
oscillations it was found necessary to limit 
the air velocity in the apparatus as at present 
used to a maximum of 2,500 feet per minute, 

with the distance between раш points, say 
ein. | 

3. Distance Apart of Spark Points.— 
Many tests were taken with different spark 
lengths, as, for instance, five sparks qin. 
long in series were compared with four 
sparks of gin. long, and one of тіп. In 
the latter case the oscillations in the circuit 
are found to be greater than with the former, 
and this general result is true whenever the 
length of spark 15 increased. Again, the 
potential difference with the long spark gaps 
is always greater than in the case of the 
shorter, but this effect 1s not proportional 
to the number of sparks in series in the 
apparatus, nor so marked as the increase in 
oscillations, especially with low currents. So 
important is the latter that in certain in- 
stances it is not possible to measure the: 
voltage across the sparks at all. 

It might be expected that the voltage 
would be almost proportional to the number 
of sparks in series, but this is not found to 
be the case at all. On the contrary, Fig. 5 
shows that the voltage required for three 


: sparks (each ygin. long) in series, is quite 


different to that required for one spark $in. 
long ; further, Fig. 6 shows that four sparks 
gin. long in series, and one of тп. long, do 
not take, with small currents, anything like 
twice the voltage of five sparks yin. long, 
as might have been expected. From a great 
number of experiments the phenomena above 
detailed seemed to be largely explained by 
the following considerations: if the spark is 
a long one the air velocity has more effect 
upon the discharge, since the points protect 
it less; any capacity effect due to the points 
themselves is more marked when the points 
are close together; if а vapour column is 
set up, the longer it is the more easily is it 
cooled. 

'These three causes, even taken with others 
referred to above, do not explain all the 
effects observed. We must assign to other 
causes the small increase of pressure for 
increase of spark length, for instance ; also 
the comparative ease with which the dis- 
charges start if no air stream is present. The 
tests given below upon the question of 
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ionization will perhaps afford a clue to these 
points, In the meantime we may mention 
that the surface leakage over the insulating 
porcelain has.many times been responsible 
for starting one spark of a series before the 
others begin, so that it is usually found that 
four sparks. yin. in series will start at a 
much lower voltage than one spark jin. long. 
But this fact alone wil not explain the 
phenomenon that to restart the discharge 
after it has been running for some time 
requires a much lower pressure than to start 
the discharge at first, which must also be 
referred to the state of so-called ionization in 
which the gas exists. 

Effect of Shape of Points. —The shape of 
the point changes very considerably the 
apparent resistance of the discharge, and 
also, in consequence, the type of discharge 
produced. 

It is well known, in connection with high- 
tension discharges, that the sharper the 
points between which the current passes the 
lower is the pressure at which the discharge 
will commence. As an example of this we 
can give some results obtained at the Man- 
chester School of Technology by Mr. Ber- 
tram Scott. In these tests three types of 
electrodes were used, viz. : 

т. Flat electrodes with rounded edges (in 
pairs). 

2. Flat electrodes with sharp edges and 
spherical electrodes (one of each). 

3. Sharp or pointed electrodes (in pairs). 

'The results, so far as they influence the 
pressures used in this apparatus are as follows: 

т. Flat electrodes with rounded edges. 


Kilovolts. Sparking Distance in Cm. 
18 кй, T m Wm dae 
29:52. ды Lus 2s — 3.9 
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2. Flat electrodes with sharp edges and 
spherical electrodes. 


Kilovolts. Sparking Distance in Cm. 
15 m P р ЖЫ. 
24 4 
29 5 
38 : 
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3. Sharp electrodes. 

With these it was found that the effect of 
the sharpness was more marked the less the 
angle at the apex. The most marked results 
were obtained with needle points, and it will 
be noticed that with such shaped points the 
voltage required for a sparking distance of 
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2cm. is about half that given in the first сазе. 
The figures are as follows : 


Kilovolts. Sparking Distance in Cm: 
9 € 25, us es. 20 
20 "" m - ae. О 
28 HS oie zd iu 6.8 
36 Sar EN 23s uo 10:0 
45 n ... 10.9 


Al] the Hove кейЫ of course, would 
change slightly with change of wave-form ; 
in these cases an alternator was employed 
whose waveform had a form factor of 
1.54, SO that the shape was approximately 
sinusoidal. 

The voltages given are not applicable to 
the actual apparatus under consideration, 
since no air current was present except that 
which would be produced by the actual heat 
of the discharge ; and since the results were 
taken when the points were vertical, this 
would have very little effect. When, how- 
ever, an air current plays on the discharge, a 
result similar to the above is always ex- 
perienced, but the voltage for a given spark- 
ing discharge 15 higher. Тї was, therefore, 
most advantageous for this particular plant, 
where low voltage is desirable, that the shape 
of the points should be as sharp as possible. 
The final shape has been determined by the 
question of the life of the spark points—that 
is, they are so proportioned that they will 
dissipate the heat generated between them 
fast enough to necessitate no adjustment of 
the points, at any rate more often than once 
a month. е point used now is made 
from a screw Jin. in diameter, with an apex 
angle of godeg., very slightly rounded at 
the extreme point. It is found that up to 
o.2amp., with the normal air velocity as 
already given, six pairs of these points in a 
spark box do not materially change when at 
work night and day for a period of three 
weeks. 

The foregoing dieti has been con- 
fined chiefly to those discharges of the type 
known as “sparking.” It is necessary now 
to refer to those discharges where ozone 15 
produced. In these the discharge is very 
unstable, and in consequence a large steady- 
ing resistance Is necessary, for the current is, 
case, extremely small This large 
steadying resistance (or impedance) іп com- - 
mercial ozonizers takes the form of either: 
a dielectric between the points; very high 
resistance in series with the points ; a capacity 
in series with the points. 

Examples of the first kind are the ozoni- 
zers of Siemens, Andreoh, Elworthy, &c., 
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which usually consist of two conductors, 
either plain or carrying points separated by 
mica or glass. In cases like this the fall 
of potential, which it has been shown is 
necessary to maintain this silent discharge, 
takes place across the dielectric itself. 

Where the points are placed upon sheets 
and separated by sheets of mica (Andreoli) 
the ozonizer may have a large capacity, and 
in this case the effect of the breakdown or 
the resistance is very clearly marked. By 
the laws of condensers, if the ozonizer works 
as a capacity alone, the current would be 
proportional to the terminal potential differ- 
ence ; and in this case, therefore, the “curve” 
connecting voltage and current would be a 
straight line. If, then, such a curve be 
drawn for an ozonizer, and it is found to 
depart from the straight line, we should 
expect to find the yield of ozone increase as 
the curve turns over. This effect is clearly 
shown in Fig. 7 and it was always found that 
the yield of ozone increased as the curve 
departed from the straight line, until the 
vigour of the discharge caused the tempera- 
ture to rise to such an extent as to partially 
destroy the ozone produced. 

Ozonizers of the second type are not, asa 
rule, so efficient as the former. They are, 
however, easy to construct and, as a rule, 
less bulky. An ozonizer of this type was 
constructed by Mr. Cramp, which consisted 
of a number of serrated strips of aluminium, 
placed with their serrated edges about lin. 
apart It was found that the minimum 
(discharge) air gap between these edges, at 
which a steady, silent discharge, producing 
large quantities of ozone, could be obtained, 
was about 4^,in. and in the experiment in 
question 4£;in. actually gave about the best 
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result. In order to steady the discharge a 
glycerine resistance had to be included in 
the circuit of such dimensions that the drop 
across the resistance was practically equal 
to the drop across the air gap. Ву gradu- 
ally lowering this resistance the discharge 
could be changed from the silent distributed 
discharge to the located spark. А large fall 
of potential was always observed as the 
discharge changed from one form to the 
other. m 

Ozonizers of the third form are not made 
commercially and the reason is probably 
that with any tendency of the air gap to 
break down, the condenser immediately dis- 
charges through the circuit, assisting the 
breakdown ; hence the type cannot be re- 
commended, but it has been found possible to 
use, in series with the gaps described above, 
a small condenser which, by the fall of 
potential which is produced across the gaps, 
is enabled to a certain extent to steady 
the silent discharge. Of course, the capacity 
of the condenser must be of such а value 
that it cannot (by causing a leading current) 
raise to any extent the alternator voltage by 
means of armature reaction. = 


(To be continued.) 
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Soft Graphite Artificially 
Produced. 


I T is reported that Edward G. Acheson, 
the discoverer of carborundum, of 
siloxicon and manufactured graphite, has 
discovered a process for making a very soft 
graphite that may revolutionize the lubricant 
and stove-polish fields. Mr. Acheson is at 
the head of the International Acheson 
Graphite Company of Niagara Falls. The 
graphite he has been making is known as 
hard graphite, and it has been devoted to 
the manufacture of articles not touched upon 
by the natural graphite industry, such as 
electrodes, etc., while it has also entered 
into paint pigments. For six years Mr. 
Acheson has been experimenting in hope of 
finding a process that would give a soft, 
soapy-like product. This he. states Һе 
has accomplished. Several experimental 
furnaces at Niagara Falls have been operated 
and opened. The new graphite will be sold. 
for stove polish and as a lubricant. - | 
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Testing Large Direct-current 


Railway Motors. 
C. 9. FAY. 


<^ 


HE method of loading 
back direct - current 
series motors 1s some- 
what different from 
that for compound 
or shunt- wound 
machines. Several 

methods have been tried and found to work 

under special conditions, but not adapted to 
commercial testing. In loading back tests on 
series railway motors, the two machines to 
be tested are mounted on a stand with their 
shafts in line and coupled together. In test- 
ing these machines, it becomes necessary to 
separately excite the field of the machine 
running as a generator. Not only this, but 
as the machine running as a generator has 
to furnish the current taken by the machine 
running as a motor, it follows that if the 
motor is taking full load current, the 
generator wil be overloaded, as the losses 
are not supplied from an outside source in 
parallel as is the case with shunt and com- 
pound machines. For this reason it is 
customary to use a booster to raise the 
voltage of the generator so that it will not 
be necessary to over-excite the generator 
field. By controlling in this way, that is, 
by connecting the two machines together 
so that the motor is in parallel with the 
generator armature (with booster in series), 

so that a change in one will give a 

corresponding change in the other, an 

arrangement is obtained which will work 
at any load within the limits of the design 
of the machines with very little consumption 
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of power and without very much care and 
attention. Fig. 1 shows the general scheme 
of connection. Fig. 2 shows the connec- 
tions on the switchboard used for this test. 
By the use of this switchboard either 
machine can be run either as a motor or 
generator as desired, and in either a clock- 
wise or counter-ciockwise direction of 
rotation. The machine terminals are con- 
nected to the switchboard terminals marked 
А and F in Fig. 2. If machine No. І is to 
run as a motor, switches 1, 2, 3, 4, and 7 
are thrown to the left, 5 and 6 may be 
thrown either way depending on the way 
the motors are connected to the terminals 
and also on the direction in which they are 
to run. Switch ro 1s thrown to the right, 
while rr is thrown to the left if the power is 
to come from the shop 5oo-volt circuit, or 
to the right if it is to come from the testing 
plant for very close regulation or for volt- 
ages other than 500. 


DIAGRAM OF GENERAL CONNECTIONS. 


Ес. I. 


418 


2 
& 


А4 unoguuwbsggoncpocoGaounaounonQo Ww 


: 
1 


A 1«S020275uqpaqoouaqoDonoDrI/Qdt д 


0600000000000000000000000 


Circuit Breske: 


4: |озтараораарраарраайа&аа>ош@ 
оасоаовсћосоо соор обољачро 
TADTODH араооъобдарбаообӣас 


000000000000000000000000 


00900090000000 00000000090900 


274 | ьёФч®@бо cond або асоариат 


D 
ecd е 
A < 
2 = 
4 D 
ped 
zz 
* 
c2 


Щщ 
o | 
а 


Fic. 2. 


The booster field may be excited from the 
110 volt shop mains by throwing switch 14 
up or from the testing plant by throwing the 
switch down. Switches 8 and 9 are always 
closed except when reading current in the 
armature or field. Switches 14 and 15 must 
be closed to get a field on the booster. ‘The 
starting controller is placed across the ter- 
minals of switch 12. With the starting 
controller on the first notch and the circuit 
breaker and switch 13 closed, the motor will 
start if all the connections have been pro- 
perly made. With one connection made 
wrong the motors will not start. If the 
machines start on the first notch the con- 
troller can be brought gradually around to 
the last notch and then short-circuited with 
switch 12, when the machines will be running 
under full voltage ready for load. The 
current in the generator field 15 controlled 
by the use of resistance racks in series with 
the field. If the resistance 
is set so that the field 15 not 
over-excited at the rated 
load of the machine, it 
seldom becomes necessary 
to change it except for very 
heavy overloads. АП or- 
dinary changes of load are 
made by either increasing 
or decreasing the field of 
the booster as the case may 
require. 

Before any running tests 
are made the cold resistance 
of the armature and field 
are taken, along with the 
corresponding temperatures 
of the windings. These 
readings are reduced to a 
standard temperature of 
25deg. C. by use of the Fic. 3. 
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To 1J0 Volt Mains To 500 Volt Mains 
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DIAGRAM OF CONNECTIONS OF SWITCHBOARD FOR TESTING LARGE RaAILway MOTORS. 


I.IO 
formula, —79; = 7; s CE )in which 75; 
+ 0.0042t 


is the resistance at 25deg. C,, is the tem- 
perature in degrees C. at which the readings 
were taken, and ғ, is the resistance at that 
temperature. | 

For example, the resistances taken on a 
200h.p., 570-volt railway motor were, arma- 
ture, 0.03495 ohm; field, o.0369 ohm, at 
23deg. C. 

At 25deg. C. these resistances become: 
0.03495 X 1.0076 = 0.0352 ohm. 
0.0369 x 1.0076 = 0.0372 ohm. 

After the machines have been connected 
to the line the field of the booster and the 
resistance in series with the generator field 
are regulated to give the maximum load 
desired for a speed curve. Readings of line 
volts, line amperes, field volts and speed are 
taken at this load and at various loads down 
to the load which gives the maximum speed 


DIAGRAM OF CONNECTIONS OF SERIES Моток TABLE. 
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at which the machine is designed to run. 
For example the following readings were 


obtained for one point on the speed curve — 


of the motor mentioned above: 
Volts. Field Volts. Speed. 
570 159 550 

Two sets of readings are taken, one for 
clock-wise and the other for counter clock- 
wise rotation. When these readings have 
been obtained they are corrected to a 
temperature of 75deg. C. and plotted in the 
form of curves. 

For example, at дооатрѕ., counter-clock- 
wise rotation, 15.9 field volts, the speed was 
556 revolutions per minute by test. At 
75deg. C. the resistance becomes 20 per 
cent. greater than at 25deg. C. or armature = 
0.0422 ohm and feld = 0.0446 ohm. As 
the speed of a motor is proportional to the 
counter e.m.f., the c.e.m.f.’s are determined 
for the different temperatures and the speed 
for 75deg. C. can then be calculated. 

The e.m.f. applied to the motor is known, 
also the field resistance. The ratio of 
motor to field resistance = 

Field Resistance + Armature Resistance 
Field Resistance P 
о 0422 + 0.0446 
o.0146 9099 
' Then proportionally the total CR drop in 
the motor = 15.9 x 1.955 = 31.05 volts. 

The c.e.m.f. then at 25 degrees C. = 
579 - 31 = 539 volts. 

At 75 degrees C. the CR drop in the 
motor = доо x o'o0868 = 34.7 volts. 

The corresponding c.e.m.f. = 570 — 34.7 
= 525.3 volts. | 23 

Then the speed at 75 degrees C. = 556 


Amp. 
400 


535.3 _ : 
x 4999 = E60 YD. 
539 еи v 


TESTING LARGE SINGLE-PHASE RAILWAY 
MOTORS. 


At present single-phase railway motors are 
not tested on alternating current by the 
loading back method, but are run either 
belted to generators loaded on resistance or 
with prony brakes. The usual tests made 
on these motors are resistance readings, 
saturation, speed and torque curves, and 
heat runs. | 

The saturation curves are taken by belt- 
ing the single-phase motor to a direct-current 
shunt motor and driving it at constant speed. 
Readings are then taken, with varying field 
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Induction Regulator 
000000000 
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current, of armature and field amperes, field 
watts and speed. 

For a torque curve the motor is fitted 
with a prony brake and connected to a series 
motor table, the connections of which are 
shown in Fig. 3. Readings of line amperes, 
volts, torque and speed are taken for various 
loads from the maximum load down to the 
load giving the maximum speed at which the 
machine is designed to run. 

For the speed curve the motors are 
coupled together and connected to the 
series motor table as shown in Fig. д. One 
is run as a generator to load the other as a 
motor, the generator being loaded on a 
resistance. Either machine may be run as a 
motor as may be seen by following out 
the connections of the table shown in Fig. 3. 
Readings are taken of field and armature 
volts, line amperes, line and field watts, and 
speed. The line voltage is held constant by 
a motor-operated induction regulator con- 
trolled by a two-way switch at the testing 
table. While the readings for the speed 
curve could be taken while taking the torque 
curve, they would not be as satisfactory 
because the load is not so steady as it 
is with the loaded generator. — E/ectric 
Journal, 
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Progress in Conduits. 

Simplex Conduits, Limited. 

Ours to the rapid increase in the use 
of Simplex conduits for electrical 

installation work, the makers of this popular 

grade of steel tubes and fittings for wiring 

have been obliged to acquire larger premises 

for their manufacture. 

The new factory at Garrison Lane and 
Maxstoke Street, Birmingham, has recently 
been completed. It was constructed to the 
designs of Messrs. Mansell & Mansell, 
architects, Birmingham, and occupies an 
area of between seven and eight thousand 
square yards. It is of brick construction 
for outer and parting walls, the roof being 
supported by iron pillars and  H-iron 
girders. The whole building is lighted with 
arc.and incandescent lamps supplied from 
the works power station. The total cost of 
the building and equipments was £28,000. 

Being an entirely new works the building 
has been specially designed for its intended 
industry. There is one large central shop, 
the partitioning being of wood and galvanised 
iron netting, the subsidiary shops and stores 
surrounding the main shop. | 

The general driving is by overhead 
shafting, sectionalised, with patent clutch 
couplings, enabling any department to be 
immediately and. independently shut off 
should occasion arise. , The power used is 
partly electric motors and partly gas engines. 
A complete heating system by low pressure 
steam is installed: the steam is generated 
in an “Ideal” segmental boiler, and дїп. 
steam pipes are run through the several 
shops. | | 

Engine Room and Power House.— This is 
equipped with three gas engines of 8o, 4o, 
and 25һ.р. respectively, and three Taunton 
dynamos, 300, 200, and 120 amperes; the 


larger engine is fitted with a Parkinson 
patent anti-fluctuator, and is started by 
compressed air apparatus. The circulating 
water for all engines is supplied from four 
large rectangular galvanised tanks fitted on 
the roof, each tank containing 1300 gallons. 

Fittings Shop-—All the repairs for the 
general upkeep of the factory are done in 
this shop, and all tools are made here. The 
equipment comprises plàning, shaping, boring 
and milling machines, four large screw-cutting 
lathes, three smaller lathes, patent gas muffle 
for tool tempering, and a forge fitted with 
patent blower. This shop is capable of 
employing thirty to forty hands. 

Boring ana Screwing Shop. — In this 
department all the fittings are bored and 
screwed before enamelling. It covers 
266 square yards, and employs about forty 
men. In its equipment there are seven 
large capstan lathes of latest design, six 
ordinary boring and screwing lathes, eighteen 


vertical boring and screwing machines, six 


emery wheels, and two specially constructed 
tube-bending machines. Тһе principal 
machines are by Alfred Herbert, of Coventry. 

In the Inspection and Split Fittings shop 
there are five power and hand presses for 
stamping, and five. tapping and drilling 
machines. EN 

Instrument Shop.—Between twenty and 
thirty hands are employed here, being en- 
gaged in the more particular work, such as 
construction of main and sub-distribution 
boards, split fittings and electrolier work. 
All: switchboards are also tested here’ for 
insulation resistance. ^A special portion 15 
set aside for experimental work and the 
preparation of samples for agents’ show- 
rooms. ‘This shop covers an area of 1600 
square feet, and contains a number of 
smaller tools. | 


Pattern Makers’ Shop.—About half a 
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dozen skilled pattern makers are occupied 
in making up patterns for special work, 
which forms a-very fair proportion of the 
business. In addition to this they, of 
course, make and keep in repair the stock 
patterns. 

Conduit Screwing Shkop.—This shop is 
situated next to the enamelling plant ; it is 
equipped with half a dozen patent screwing 
machines fitted with and driven by electric 
motors, and is capable of turning out 
25,000Ё, of screwed tube a day. 


Tube Enamelling Shop.—This, department 
covers an area of 144 Square yards. It con- 
tains three large doublé ovens, each capable 
of stoving 220 lengths at a time. АП stoves 
are gas heated, having a total capacity of 
50,00oft. а day. The dipping tanks are 
vertical and sunk into the ground, and each 
contains about боо gallons of enamel. There 
is an overhead runway on which the tube 
cages run on travellers, and from which they 
are lowered into the dipping tanks. 


Sand Blasting Shop.—Al\ Simplex fittings 
undergo a process of sand blasting to remove 
any burrs and fins so as to ensure clean 
interiors. The shop is equipped with a 
compressor, receiver and barrels, and the 
whole is driven by an electric motor of 


Ioh.p. There is also electrically driven 
machinery for finishing fittings before 
enamelling. 


Foundry and Annealing Shops.—These 
occupy an area of about 1500 square yards, 
and the foundry is fitted up for malleable 
iron, common iron and brass casting ; it has 
seven of the newest types of moulding 
machines and core-making machines worked 
by hydraulic pressure. Tbe hydraulic head 
is maintained by an accumulator, fed by a 
double-stroke force pump and driven by a 
5h.p. electric motor. The floor space for 
common iron casting is about 250 square 
yards. Two cupolas are installed capable of 
melting 3ocwt. of iron per hour each. 

lhese are of an improved type with air 
blast, supplied by an electrically - driven 
blower taking r2h.p. 

Core-Making Shops. — These are fitted 
with core-making machines and the usual 
benches, eight men being employed continu- 
ously making cores by hand. There are 
three core ovens, with a capacity from доо to 
гооо cores each. The sand mills and barrels 
are driven separately by a roh.p. motor. 
The annealing plant consists of two patent 


The ELECTRICAL MAGAZINE. (Manufacturing Progress.) 


ovens capable of annealing twenty tons of 
work. 
There are in addition large stores for 


finished tubes and fittings, which have direct 


access to the forwarding department. - 

The commodious offices are situated 
above these departments, as is also a large 
messroom for the men and for the staff. 

The variousgrades of conduit—solid drawn, 
wireduct, brazed and ordinary Simplex—are 
produced at a second factory, situated within 
half a mile of the Simplex main factory. 

The company usually employs from 25o 
to 3oo hands, and keeps stocks of conduit 
material at the works and branches to the 
extent of £30,000 value, by which they are 
enabled to meet any demands. Since its 
inception eight years ago, Mr. L. M. Water- 
house, A M.I.C.E., M.I.E.E., &c., has been 
the managing director ofthe Company. The 
excellence of the firm's products is confirmed 
by the several gold medals which they have 
been awarded at international exhibitions. 


c? 


The “ Halden Calculex." 


J. Halden & Co. 


HIS 1S ап extremely useful improved 
form of pocket calculator, the arrange- 

ment being clearly shown in the illustration. 
Briefly described, it consists of a disc within 
a ring, together forming a dial with log- 


arithmic scales on both sides; it is 
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THE t HALDEN CALCULEX " 
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surrounded by a metal ring and 
protected on each side by a glass 
disc with a cursor line marked 
radially thereon, and is capable of 
being revolved by the two thumbs 
when it is required to set the 
cursor line. The disc is also 
turned in setting the scales to the 
required position by holding the 
nuts on either side, between the 
thumb and finger, the ring being 
fixed to the metal ring. 

The instrument can be carried 
in the waistcoat pocket without 
inconvenience, being only about 
lin. thick and about the size of a 
watch. The cursor lines are very 
fine and close to the dial, ensuring 
accuracy in reading. In general 
the “ Calculex " is of the highest- 
class finish, as is usual with all the drawing 
office and draughtsman's instruments which 
are the well-known specialities of this pro- 
gressive firm. 

< 


Insulating Switchboard 
Galleries. 


The St. Pancras Ironwork Co., Ltd. 


To specialities of this firm ought to be 
widely known amongst power-station 
engineers. The use of extra high-tension 
currents is rapidly and ever increasing, to 
keep pace with which development, constant 
improvement, and invention in the ways and 


INSULATED SWITCHBOARD GALLERY CONSTRUCTED BY THE 
Str. PANCRAS IRONWORK Co., LTD. 


423 


== 3 


* 
"НҮҮ" 
ИЙ. 
dig piti : 
ЖН 
ШИ 
iene ИП 


ГА 


MAA 


‚|, : / 
gs d o. 

" y u Lt 
$ uo o | 
{ t UE P| 
» d £X 


INSULATED SWITCHBOARD GALLERY FLOOR, THE ST. PANCRAS 


lRoNWORK Co., LTD, 


means of insulation are exercising electrical 
experts the world over. Switchgears, line- 
insulators, cables, and machines, have been 
studied and experimented with in this direc- 
tion in innumerable cases, but the insulation 
of structural parts has not received the close 
attention merited. For the insulated floor 
of a switchboard gallery, for instance, it has 
been thought sufficient to simply cover any 
kind of ground or floor with a rubber mat or 
with wood ; but experience has shown, often 


in the way of lamentable fatality, the 
insufficiency of such half-way methods. 
Accidents frequently occur under such 


conditions—conditions which are positively 
dangerous in that they institute a false sense 
of security. It is a special 
feature of The St. Pancras 
Ironwork Company to produce 
insulated structures which can 
be depended upon to give abso- 
lutely safe insulation from earth. 

In the two illustrations typical 
examples of insulated floors are 
clearly shown. These are really 
glazed floor-lights of an original 
design in which the iron frame- 
work is completely insulated by 


the glass lenses. The glass 
lenses are of special shape, 


having a chequered surface for 
good foothold, and having the 
joints caulked with a patent 
water and fire-proof and non- 
conducting material. Many of 
the most important lighting and 
railway power stations in this 
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country have adopted this type of flooring 
as a result of stringent tests, and it has in all 
cases proved a great success. ‘The general 
structural parts of switchboards and galleries, 
such as steel framework, stairways, &c., form 
the staple output of this company. 


<^ 


Large Electric Lifts. 
Archibald Smith & Stevens. | 


HIS well-known firm of lift manufacturers 
have been entrusted with the order for 
two controllers for a pair of thirty-ton wagon 
lifts to be erected by Messrs. Craven Bros., 
in the new North Eastern Railway goods 
warehouse at Newcastle. The controllers 
wil be of rooh.p. each, constructed under 
Stevens and Major's patents, and will rank 
with the largest automatic machines yet 
produced. They supply current to two 
motors, each of 5oh.p. capacity. 

The lifts are for transferring wagons 
between the lower and upper floors. 

For operating the controller three push 
buttons are provided marked “Up,” 
** Down," and “Stop.” Momentary pressure 
of either of the two firstnamed buttons 
starts the lift, which will continue to travel 
until the * Stop " button is pressed, or the 
floor is reached, when it stops automatically ; 
the lift may be operated from either floor or 
from the cage itself. 

Owing to the heavy current to be dealt 
with, double relays are employed, and the 
rheostat is divided into two portions. 

On energizing the solenoids the first 
portion of the rheostat automatically cuts 
out resistance till a safe starting current is 
reached and the machine will start if not 
overloaded. 

But in case of overload and non-starting, 
no more resistance will be cut out, and the 
motor is thus protected independently of the 
fuse. The moment the lift moves, it gives 
motion by mechanical means to the second 
portion of the rheostat, cutting out the 
starting resistance and gradually giving full 
speed to the motor. The switches are so 
arranged that, on stopping, both portions of 
the rheostat must return to the original 
position with all resistance re-inserted before 
it is possible to re-energize the magnets for 
the next journey. 

. The complete system of magnets and 
switches is cross-connected electrically and 
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mechanically so as to produce the following 


safeguarding results. 

When one direction magne is operated 
the other is rendered powerless. 

If it is attempted to operate both simul- 
taneously neither can be moved. 

The reversing switch cannot be mo 
while current is on the motors. - 

The circuit-breaking switch cannot be 
moved while the reverser is moving, nor if 
the reverser is in the wrong position. 

The brakes cannot be released till 
sufficient current. has been given to the 
motors to deal with the heaviest load. 

The controller stops the lift automatically 
at both ends of the travel, and emergency 
switches are fitted to cut off the current from 
all circuits, if by mischance the cage should 
overtravel a very small amount at either end. 

In spite of the numerous functions per- 
formed, the simplicity of design is such that 
only four magnets and a small pair of relays 
are required for all the motions. 

All switches and contacts are of unusually 
heavy pattern, and are е with magnetic 
blow-outs. 


c 


Trade Notices. 


Condensing Plants.—' ТнЕ MIRRLEES WATSON 
Co., LTD., have received the following important 
orders for condensing plant: David Colville & 
Sons, Ltd. one barometric jet condensing 
plant, duty 180,000105.; Summers & Co., Ltd., 
one surface condensing plant, duty 44, ooolbs. ; 
Blackpool Corporation, one surface condensing 
plant, duty 16,000lbs. 


Automatic Stokers —THE UNDERFEED STOKER 
Co., Ltp., have received from Н.М. War Office 
an order for the equipment with their type “Е” 
stoker of four Babcock & Wilcox boilers for the 
new Central Power Station at Woolwich Arsenal. 


Nernst Lamps. — THE A.E.G. ENGLISH МЕС. 
Co., Ltp., advise us that the Pretoria Munici- 
pality have ordered 5oo AD Nernst lamps with 
" Royal" street fittings, апа 500 ordinary AD 
Nernst lamps for Pretoria street lighting. 


Exhibition Award. —E. GREEN & Son, LTD., 
have been awarded the “ Стапа Prix" for their 
Economiser Exhibit at the International Textile 
Exhibition, Tourcoing (Nord), France. We 
understand this now makes 23 highest awards 
that have been granted to this firm at exhibitions 
in all parts of the world. 


Gas Engines,— THE BRITISH WESTINGHOUSE 
Co, Lrp. So successful have Westinghouse 
gas engines proved, that orders equivalent to 
5350h.p. have been booked by the firm since the 
beginning of August.. 
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ELECTRICITY AS A SCIENCE 
SUBJECT. 


Elementary Experimental Magnetism and 


Electricity. A COMBINED |. LECTURE 
AND LABORATORY COURSE. By 
WILLIAM ALLANACH, B.Sc. (LONDON: 
LONGMANS, GREEN AND Co. PRICE 
3s. 6d.) 
This book is included in the well-known 
Longman's Practical Elementary Science 


Series, and as such is assured of considerable 
sale. It is essentially a book for students 
preparing for First Course examinations, the 
Board of Education (Stage 1) the London 
Matriculation, College of Preceptors, and the 
Oxford and Cambridge Senior Locals. Up- 
wards of two hundred distinct experiments in 
electricity and magnetism are outlined and 
explained. In his introduction the author cites 
clearly the object he has sought in his book, 
and no one will deny that he has effected 
his purpose, and produced a valuable text- 
book for the schoolroom and the night-class 
student. For the benefit of teacher and 
student alike we may quote from the preface : 
“It is the desire of the author that import- 
ance should be attached to the recording of 
experiments, and the design of the book 
requires that, after the student has read how 
to perform the experiment, he shall put the 
book by, do the experiment, and then write 
down concisely what he did, what he observed, 
and what the experiment teaches, accompany- 
ing this by a neatly-drawn diagram showing 
the arrangement of the apparatus. He may 
then compare his conclusions with those given 
in the book, which procedure will not only 
cultivate in him the habit of thinking for 
himself, but wil teach him accuracy of 
expression, and can be made ап effective 
preventive of slovenly experimentation." 


OS) 


ELECTRICAL ARITHMETIC. 
The Arithmetic of Electrical Measure- 


ments. By W. R. P. Норвѕ, R.N, 
A.I.E.E. (LONDON: THOMAS MURBY 
& Co. PRICE Is. NET.) 


The fact that this is the twelfth edition of this 
work is the most telling evidence as to its 
value. There can be no doubt that it is the 
fear of mathematics which restrains many an 
electrical artizan from taking advantage of the 
technical school classes, and the style of this 
little book will appeal especially to these. 
Arithmetic is understood by the schoolboy, and 
the very title attracts attention where the word 
“mathematics ” is synonymous with confusion. 
Moreover, the book is true to its name, numerous 
practical, common-sense examples are worked 
out fully with numerical figures. Symbols are 
introduced, but only where absolutely necessary, 
and in such a way as to render their practical 
use very apparent. - 

It is essentially a book for the junior student, 
dealing thoroughly with Ohm's law and its 
bearing on practice in electric lighting, electric 
power, and the chief industrial applications of 
electricity. The author is the Head Master of 
the Naval Torpedo School, Portsmouth ; his 
teaching experience has doubtless prompted 
the admirable arrangement of the contents, 
and has resulted in the production of a little 
book of some 125 pages which is filled from 
cover to cover with an instruction in electrical 
values indispensable to the electrical worker. 


FOR THE ELECTRICAL 
CONTRACTOR. 

Standard Wiring FOR ELECTRIC LIGHT 
AND POWER, AS ADOPTED BY THE 
FIRE UNDERWRITERS OF THE UNITED 
STATES. By Н. C. CUSHING, JR. 
(LONDON: THE ELECTRICAL PUB- 
LISHING Co. LTD. 4S. 6d., POST FREE.) 

As indicated by its sub-title, this is practically 

а code of rules to be observed for any electrical 

installation, so that it may please the fre- 

insurance authorities of America. But it is far 
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more than a mere collection of broad and terse 
instructions. It is a veritable handbook for the 
wireman and contractor; complete articles 
fully explanatory to the smallest detail, and 
enlightened by illustrations and tabulated data, 
mark it as a distinct and unique volume on 
electrical installation work, and consequently 
one of the greatest value the world over. 
Interior lighting, wiring for power, over-head 
transmissions, direct-current and alternating- 
current circuits and applications are all included. 
The quantities of material, and the methods of 
installing and erecting for all classes of supply 
aud under all conditions, are included. 

The nature of this handbook at once renders 
it particularly valuable to the purchaser of 
electrical plant. The householder, the manu- 
facturer, the mining man, or any works proprietor 
contemplating the adoption of, or already having, 
electrical power, will find in this book the very 
essence of applied electricity which he has so 
often sought for. The requirements of the best 
practice, the concise specifications herein given, 
will serve as guide and money saver alike. 


THE CARE OF PLANT. 

The Management of Electrical Machinery. 
By FRANCIS B. CROCKER AND SCHUY- 
LER S. WHEELER. (LONDON: E. & F.N. 
SPON, LTD. PRICE 4s. 6d. NET.) 

There 15 still room for a really complete and 
simply arranged handbook for the small dynamo 
or motor attendant. The subjects of the man- 
agement and practical utilization of dynamos 
and motors contained in this book are treated 
under separate headings of heavy {уре to facili- 
tate reference to the sub-divisions. The volume, 
whilst intended to be simply the basis of a more 
elaborate treatment of the subject in a future 
work, will, in its present form, be found of value, 
since it is quite up to date in all its phases. 
The Care and Management of Electric 

Power Plants. BY NORMAN H. 
SCHNEIDER. (LONDON: E. & F. N. 
SPON, LTD. PRICE 5s. NET.) 

This book is somewbhat similar to the fore- 
going, in that it is bardly true to its title in 
being more in the nature of a practical engi- 
neer's text-book than a volume of instructions 
to the user of electrical plant. It contains 
many useful tables and is well illustrated with 
many diagrams of connections, which, with the 
simply worded descriptions, render the book 
very suitable for the working electrician, to 
whom we can recommend it. 


—— 


THE GROUPING OF CELLS. 

The Grouping of Electric Cells. By W. F. 
DUNTON. (LONDON: E. AND F. N. SPON, 
LTD. PRICE rs. 6d. NET.) 

A small book of not more than about 50 
pages, devoted mainly to the particular object 
of proving the fallacy of believing that only: 
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the regular grouping of cells is the best for 
securing the greatest current value with a 
given external resistance. The book is divided 
into two parts the first dealing with the 
grouping of similar cells for greatest current, 
the other with the economical grouping of 
similar cells. It 15 particularly of interest to 
students, and includes several exercises on 
the conditions of cell grouping as introduced 
in each chapter. 


POLYPHASE CURRENTS. 
Polyhase Currents. BY ALFRED 
(LONDON : WHITTAKER & CO. 

NET.) 

The author has produced in this a text-book 
which will be highly appreciated by the elec- 
trical student and those practical engineers 
who desire to have a clear notion of the pro- 
perties of polyphase currents. The subject is 
treated ina non-mathematical manner, graphi- 
cal methods being utilised ‘to explain the 
various phenomena of the polyphase current 
as exhibited in general circuits, transformers, 
converters, generators, and synchronous 
motors. The style of the writing and the 
progress of the subject is easy, rendering the 
book very valuable for the beginner in this 
branch of electrical study. 


STILL. 
PRICE 6s. 


ENTERTAINING EXPERIMENT. 


Experimenting with Induction Coils, 
CONTAINING PRACTICAL DIRECTIONS 
FOR OPERATING INDUCTION COILS 


AND TESLA COILS ; ALSO SHOWING How 
TO MAKE THE APPARATUS NEEDED 


FOR THE NUMEROUS EXPERIMENTS 
DESCRIBED. By H. 5. NORRIE. 
(LONDON: E. AND F. N. SPON, LYD. 


PRICE 1s. 6d. NET.) 

The elements of the mystery and beauty of 
the electrical discharge is the theme of this 
interesting little handbook, and those numerous 
studious people to whom electrical science is 
in the nature of a hobby will welcome this well- 
written work as being just what they have 
longed for. Here in small, convenient form are 
gathered together all the wonderful phenomena 
which can be produced with the “shocking” 
coil. Diagrams give added clearness to the 
descriptions. The “clever” senior schoolboy 
will read and act upon this subject with avidity, 
the family and small public entertainer will use 
it to their great advantage and the joy of many 
an audience. 


WIRELESS TELEGRAPHY. 


Manual of Wireless Telegraphy. By 
A. FREDERICK COLLINS. (LONDON: 
CHAPMAN AND HALL, LTD. PRICE 


6s. 6d. NET.) 
This book has been written for those who are, 
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or desire to become, wireless telegraph opera- 
tors. In simple language, backed up by 
excellent diagrams, the author has contrived to 
place in small compass a very lucid description 
of the principles of the theory and details of 
the practice of his subject. The theoretical 
study is helped along with a series of clever 
illustrated analogies. The practical or com- 
mercial part of the book deals with the 
handling of modern instruments and the work 
of the operator with a detail not found, we 
believe, in any other book. We would advise 
all students and those telegraph men desirous 
of increasing their knowledge and keeping 
pace with modern developments to read this 
book,. which is indeed a manual of wireless 
telegraphy. | 


- ELECTRICITY FOR ALL. 
Electricity of To-day. ITS WORK AND 
MYSTERIES DESCRIBED IN NON-TECH- 
NICAL LANGUAGE. BY CHARLES К. 
GIBSON, A.I.E.E. ILLUSTRATED. (LON- 
DON: SEELEY & CO, LTD. 1907. 5s. 
NET.) | 
To write of electricity, and to give technical 
facts in words to the understanding of all, and 
at the same time to enlist the readers genuine 
interest, is not by any means simple, and for 
this reason the latest work of Mr. Gibson, in 
which he has accomplished this task in a 
manner altogether praiseworthy, is deserving 
of popularity. It is only a few months since 
the “ Romance of Electricity” made its appear- 
ance, and attracted general attention to its 
. Author's capabilities as a writer clever in the 
ате. of garbing sombre technicalities in the 
absorbing pages of romance. The remarkable 
success of his first effort depended mainly on a 
well-selected series of analogies so aptly set 
beside the electrical detail as to lead one 
pleasantly but surely to a full realisation of 
everyday electrical matters. 
. In this new work, “Electricity of To-day,” 
the same happy faculty is even more promi- 
nent. Here the uses of electricity in the 
hundred and one phases of life which have 
now become inseparably connected with this 
mystic force are dealt with in further detail. 
The ignorance of the general individual as to 
the how and why of such everyday matters as 
electric lighting and tramways is palpable, and 
would be incredible if it were not that until 
quite recently there has been a scarcity of such 
books as Mr. Gibson has produced, works by 
which the least scientific reader is started 
safely and pleasantly towards a true and facile 
comprehension of the accomplishments, possi- 
bilities, and benefits of this stupendous, marvel- 
. lous force. | 
“Electricity of To-day” will have a large 
sale : the existence of such a book only requires 
to be widely known to be appreciated. It is 
the book so long desired by those—and they 
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are very many—who have been baffled by even 
the most elementary of electrical text-books. It 
appeals to a vast community, the general 
public, and in particular to the rising generation. 
It will, moreover, be read always with pleasure, 
and perhaps with profit, by the full-fledged 
electrical engineer. 


ENGINEERING CHEMISTRY. 

Chemistry of the Materials of 
Engineering. By A. HUMBOLDT SEXTON, 
F.lLC, F.C.S. (MANCHESTER: THE 
TECHNICAL PUBLISHING CO. LTD. 5s. 
NET.) 

This is the second edition of this work, the 
first having appeared some five years ago. The 
author is well known in the metallurgical world ; 
he is the Professor of Metallurgy in the Glasgow 
and West of Scotland Technical College, and 
compiled this work as a text-book for the use of 
engineering students. There can be no doubt 
as to its value: to have collected in one volume 
of over 300 closely printed pages a treatise 
dealing fully with the chemistry of iron and 
steel, copper, lead, zinc, tin, and other metals ; 
stone, clay, mortars, fuels, water, wood, and all 
the more common materials employed by en- 
gineers, is to have a work of reference very 
desirable as a standard for the general engineer. 
Nearly half the volume is devoted to the manu- 
facture and composition of irons and steels. 
The subject is treated from the very beginning, 
and the book is to be recommended for those 
enquiring workers who are desirous of learning 


The 


_ the why and the wherefore of everyday processes, 


and something of the fundamental knowledge 
underlying modern engineering developments. 


GAS AND OIL ENGINES. 

A Practical Treatise on Modern Gas and 
Oil Engines. BY FREDERICK GROVER, 
A.M.l.C.E,  M.LM.E. (MANCHESTER: 
THE TECHNICAL PUBLISHING Co., LTD., 
PRICE 5s. NET.) 

. No one connected in any way with power 

matters, whether in the electrical or any other 

sense, can afford to neglect the gas engine, 
which to-day offers more promise of develop- 
ment as а prime power generator than ever. 

In small sizes, in conjunction with suction gas 

plants, it is accepted as the best engine for 

isolated installations. The most talented en- 
gineers are engaged in the perfection of very 
large units and in adaptations whereby they 
may be the means of utilizing to the full the 
gaseous over-products of blast furnace and 

coke-oven. It is very certain that this is a 

transitory period of gas-engine practice, and 

that at any time а revolution of electrical 
power methods may be instituted. thereby, 

'The concentration. of gas-driven electrical 

generating units, of immense aggregate output, 
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at the coalfields has long been hinted at, and 
is bound to come sooner or later. | 
This practical treatise of Mr. Grovers is 
not a large book nor elaborate, nor is it a new 
book: it is indeed a fourth edition of a work 


which has proved its worth, and. as .such is. 


to be recommended to those who have the 
designing of gas and oil engines to enquire 
into and practise. At the same time, we can 
but regret that the author has not given the 
most recent developments his attention in this 
edition. | 


A USEFUL DICTIONARY. 

A Technological and Scientific Dictionary. 
CONTAINING, IN ADDITION. To MANY 
SPECIAL ARTICLES, DEFINITIONS OF 
TERMS GENERALLY "USED IN SCIENCE, 
ART, AND MANUFACTURE. EDITED BY G. 
F. GOODCHILD, D.A., AND C. F. TWENEY. 
(LONDON: GEORGE NEWNES, LTD. IN 
FOURTEEN PARTS, PRICE EACH Is. NET.) 

We have received Part 14, which completes 

this Dictionary. The completed volume bears 
ample testimony to the enterprise of the pub- 
lishers and the thorough work of the editors. 
It is far more than a mere dictionary of terse 
definitions, being something of a congested 
cyclopedia. It will be found of great use by 
students and by all who are interested in 
scientific pursuits. At the same time, there is 
the practical or commercial phase fully dealt 
with, and as such it will be much appreciated 
as a standard work of reference by the expert 
and the busy man who has no time to search 
through text-books for information. 


FOR EVERY MAN. 

The World of To-day. A SURVEY OF 
THE LANDS AND PEOPLES OF THE 
GLOBE AS SEEN IN TRAVEL AND COM- 

MERCE. By A. R. HOPE MONCRIEFF. 
(LONDON: THE GRESHAM PUBLISHING 
Co. 64s. 6 Vols): EM 
A clear and accurate knowledge of the 
general conditions existing in all countries is 
highly desirable for all business men, and par- 
ticularly for the engineer, whose products are 
spread over the whole world, and who in turn 
depends upon the productions and resources of 
many foreign lands for his material and for the 
development of the thousand and one industries 
wherein his labours and indispensable machines 
and devices are ever becoming more indispen- 
sable. Our regret. is that we have not the 
space at liberty in which to do this admirable 
work fulljustice. It is a large work, but not 
too unwieldy, and more important still, it is 
from beginning to end full of rich material. 

Printed and produced in the highest grade of 

the printer's and illustrator's arts, it 1s always of 

the greatest interest and pleasure to the reader. 

No phase of the world's life and working 
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conditions is neglected. The manufacturing, 
handicraft, agricultural and natural productions 
of the several nations, from pole to pole, are 
described and illustrated in a style altogether 
different to the average treatment of such 
subjects; we have here a book which, as 
indicated by its sub-title, is essentially intended 
as a guide to commerce. It is the book for the 
leading men of business, and we have no 
hesitation in recommending it as a work to be 
selected above all other treatises of the geo- 
graphy of commerce. 


Atlas of the World's Commerce. BY 
J. G. BARTHOLOMEW, F.R.G.S., F.R.S.E. 
(LONDON : GEORGE NEWNES, LTD. IN 
FORTNIGHTLY PARTS, PRICE EACH 64. 
NET.) 


Part XIV. of this remarkably interesting 
work is to hand, and we can safely say it is 
one of the most instructive parts yet issued. 
There are fully-coloured plates dealing with 
Rainfall, Prevailing Winds, Climatic Diseases, 
Races of Mankind, and Religions of Mankind, 
Languages of Commerce, and a full-page plate 
showing in a most graphic form the wealth 
and population of the different countries of 
the world. Over and above this there are 
two double-page plates dealing with the“ Density 
of Population" and * Commercial Development 
of the World," with an inset giving the National 
Flags used by Mercantile Shipping. 

The text consists of a continuation of Mr. 
G. G. Chisholm's * Introduction to Economic 
Geography." 

This Atlas will be completed in twenty-two 
parts, and is one which will prove to be of 
inestimable value to commercial men generally. 
So well produced a work sets one wondering as 
to how it can be done for the money. 


The World's | Commercial Products. 
(LONDON: SIR Isaac PITMAN & SONS, 
LTD. IN FORTNIGHTLY PARTS. PRICE 
EACH 7d. NET.) 

We have received the first two parts, and, 
judging by these, can safely anticipate the 
work receiving general public approval In 
these days of free education, of easy travel, of 
cheap literature, and the other concomitants of 
our ultra-civilisation, it behoves every man to 
bestir himself in the race to know “all about 
everything”; those nearest that goal are in 
the best position for securing the quarry of 
success. It is in this connection that such a 
book of fact and general interest as the one 
under notice is so valuable. The world's pro- 
ducts is a capital title : the work is well printed 
and lavishly interspersed with forceful illustra- 
tions ; we recommend our readers to give this 
new publication a trial, feeling sure that they 
will find it a book of exceptional interest, and a 
valuable relaxation from the cares of every-day 
business. | M 
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way Coaches. | 
Electric Railway Engineering Prelimin- 
aries. Ashe. 
Tramway Lines on the Continent. C. 
. L. Durand. 
The Railway System of the Seruf Valley, 
'" Switzerland. F. Koester. 
Accident Bulletins. F. W. Johnson. 


Distribution of Motors on Trucks. C. 

_ Gough. | 

Objects to be Sought in Standardising 
Axles, W. L. Boyer. 

Grid Starting Coils. H. Schlegel. 


The Toledo and Chicago Inter-Urban 
Single Phase Railway. J. R. Hewitt. 
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Elek. u, Masch'bau 

29/7/06. 

Elek. und Masch’- 
bau. 26/8/06. 

El«ctn. 12|10/06. 


Electn. 26/10/06. 

Elec, Times, 
18/10/06. 

Elec. Wld.20/10/06. 


Elec. Zeit. 27/9/06. 
Elec. W ld.20[10[o06. 


Electn. 19/10/06. 

Electn. 5/10/06. 

Electn. Times, 
11/10/06. 

Eléc. Rev., N.Y. 
13/10/06. 

Elec. Rev., N.Y. 
13/10/06. 

Elec. Rev., N.Y. 
6/10/06. 

Str. Rly. Journal, 
6/10/06. 

Str. Rly. Journal, 
6/10/06, 

Str. Rly. Journal, 
6/10/06. 

Str. Rly. Jourual, 
6/10/06. 

Str. Rly. Journal, 
13/10Jo6. 


Central Station Practice. 
The new Summer-lane Station of the Electn. 19/10/06. 


Birmingham Corporation. 

А new Method of Controlling the Voltage 
and Insulation of a Network. Dr. M 
Kallmann. . : 

.“ Assisted" Wiring at West Bromwich 
and at Horsham. 

Gas Engine Power Stations, P. Windsor. 
The new Power Supply for the City of 
Lyons, France. C. T. Wilkinson. 

Feed-water Heating. R. T. Strohm. 
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Elec. Times, 
4/10/06. 

Elec.Wd.20[10/[o6. 

Elec.W ld.20[10[o6. 


Elec. Wid.Oct./o6. 


Grounded Neutral in a High Tension Elec. Journal, 


Plant. Ricker. 
Frequency Meters. 


The Testing of Coal. 


F. Conrad. 
A. Bement. 


Removing Oil from Exhaust Steam. 
A. Cary. 


A. 


Sept. [o6 
Elec, Journal, 
Sept.[o6. . 
Elec. Rev., N.Y. 
13/10/06. 
Elec. Rev. N.Y. 
6/10/o6. 


Lighting and Heating. 


Electric Heating and Cooking. 


Eleetn. 26/10/06, 


Application of Photometric Data to Elec. Wid. 


Indoor Illumination. Е, C. White | 


(Illuminating Eng. Soc.). 


20/10/06. 
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Spherical Photometer. Presser. 
Tne Lighting of Churches. J. R. Cra- 
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| You should carefully study this page, as it will save you much valuable time. 
It is the key to the World’s Monthly Electric Progress. 


We can supply the pub. 
lications mentioned, or any article indexed, for a small fee. 


In writing us, enclose 


Elek. Anz. g/g/o6. 
Elec. Wld. Oct. [o5 


Telegraphy and Telephony. 


The Use of the Webnelt Interrupter 
with the Righi Exciter for Electric 
Waves. 

Measurement in Wireless Telegraphy. 
C. Tissot. 

Directed Wireless Telegraphy. 
Schmidt. 

Use of Telephones at Automobile Races, 

The Microphone. 

The Use of the Telephone in the Per- 
manent Sea-Coast Defences of the 

` United States. M. C. Sullivan. 


K. E. F. 


Phys. Rev., Sept. 
106. 


Bull, de la Soc. des 
Elect. Julyjo6. 
Phy. Zetts. 1|10]06. 


Elec. Wld. 20|xo[o6. 

L'Ind.Elec.25]o[o6. 

Elec. Rev., N.Y. 
6/10/06. 


Design and Manufacturing. 


Single Phase Commutator Motors. F. 
Eichberg. 

Some points about Single Phase Motors. 
W. Langdon-Davies and F. B. O. 
Hawes. 

Calculation of the Characteristic Curves 
of Single Phase Series Commutator 
Motors. O.S. Bragstad and P. Smith. 

А direct method of Compensating the 
Armature Re-action of Alternators. А. 
Heyland. 

Three-wire Dynamos. 

Single Phase Motors. 


Klein. 


Abnormal 
Electrical 
Birchenberg 

Single Phase Commutator 
Latourand Richter. 

Calculating Repulsiou Motors. 


Operating Conditions 


of 
Apparatus. E: 


Motors. 


Creedy. 


Elek. Zeits. 16/8/06. 
Electn. 19/10/06. 


Electn. 19|10[o6. 
Electn, 26/10/06. 


Elek. Anz. 16/9/06, 
L'E.l, Elect, 
15/9/06. 
Elec. Wd. 
Oct. /06. 
Elek. Zeit. 6/o[o6, 


L'Ecl. Elec, 43106. 


" Electro-Chemistry.. 


Magnetic Detection of Flaws in Iron. 
L. Kaun. 

On the Polarisation of Róntgen Rays. 
H. Haga. 

Eddy-currents in Sheet Iron. kuehns. 

Platinum Resistance Thermometers. 


The Recent Controversy on Radium. 
F. Soddy. 


Preparation of Molybdenum іп the 
Electric Furnace. C. Lehmer, 
Students. 


The Use of the Secohmeter for the 
Measurement of Combined Resist- 
ances and Capacities. 5. К. Milner. 

An Inductance and Capacity bridge. 

A. de F. Palmer. 

On Methods of High Precision for the 
Comparison of Resistances. F. E. 
Smith. 

The New Engineering Building of the 
University of Pennsylvania. 
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Phys. Zeits, 
1/8/05. 

„Elec. 12|10/о . 

Elec. Zeit. 27/9 об. 

Engineering, 
14/9/06. 

Nature, 20/9/06. 


Metallurgte, 
22/8/06. 


Phil, Mag. Oct. 05. 


Phy. Rev. Julv]oG. 
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РкастісАГ Books ——. 


The ELECTRICAL MAGAZINE. (Literary Section.) 


For Engineers, Manufacturers, Contractors, | 
Students, Apprentices, Mechanics, бс., Gc. 

The Electrical Publishing Co., Ltd., present herewith short details and display announcements of specially 
recommended Books, any one of which, or in fact any Commercial or Technical Book on the market, can be 
supplied on short notice by the Electrical Publishing Co., Ltd., at the published prices. 

When not specified post free, 3d. must be sent for carriage on any book of 1/- and under, and 6d. for books 
over 1/-.. If postage on book amounts to less than sum sent difference will be refunded ; if more, Е. P. Co., Ltd., 


will intimate in sending Book. 


N.B.—2uestions gladly answered and full information giten cn any bcok, but letters requiring answers 


must be accompanied by penny stamp or postcard. 


Address Communications: 
London, W.C. 


The Electrical Publishing Co., Ltd., 4, Southampton Row, Holborn, 


——————————————————M M M — ———— —————— — —— À——————————————— 


Commercial Management of Engineering Works. —By 
FRANCIS G. BURTON. A comprehensive work 
dealing with the best methods of conducting 
the commercial side of an engineering establish- 
ment. Second Edition, revised and greatly 
enlarged. Price 12/10 post free. 

Electric Power  Trausmission.— A Practical Treatise 
for Practical Men, by Louis Вк, Ph.D., 
M.Am.IE.E. Fourth edition, revised and 
enlarged. With 350 diagrams and illustrations. 
Demy буо. 16/= net. 

Continuous Current Dynamos and Motors and their Control, — 

- By W. R. Kersey, B.Sc., A.LE.E., F.Ph.S,, 

` Electrical Inspector under the Board of Trade to 
the Taunton Corporation. This book is a 
simply written and thoroughly practical intro- 


duction to the study of continuous-current 
machinery. Crown буо, cloth, price 5/- net, 
post free. 


Dynamo-Electric Machinery. А. manual for students of 

electrotechnics. By Professor SILVANUS P. 
THoMPSON, D.Sc, F.R.S. Seventh edition. 
Demy 8vo, cloth. 
Vol. I. Continuous-current Machinery. With 
4 coloured and зо folding plates, and 573 
illustrations in the text. 984 pages. 30/= net. 
Vol. П. Alternating-current Machinery. With 
IS coloured and 24 folding plates, and боо 
illustrations in the text. 850 pages, 30/= net. 

Alternating Currents.—Àn analytical and graphical 
treatise for students and engineers. By FRED- 
ERICK BEDELL, Ph.D., and ALBERT CUSHING 
CREHORE, Ph.D. Fourth edition, with Іо 
illustrations, 325 pages, 8vo, cloth. (New York 
1904.) 10/6 net. 

Practical Electric Railway Handbook.—By ALBERT В. 
HERRICK, Consulting Electric Railway Engineer. 
Second edition, revised and corrected, with 329 
illustrations, 460 pages, 12mo, leather. (New 
York, 1906.) 12/6 net. 

Electrical Practice in Collieries.— By D. BuRNs, M.E., 


M.INST.M.E., Certificated Colliery Manager, 


and Lecturer on Mining and Geology to the 
Glasgow and West of Scotland Technical 
College. A clear and concise introduction to 
electrical practice in collieries. Contents : Units 
of Measurement, Conductors, &c.—The Theory 
of the Dynamo—-The Dynamo, details of Con- 
struction and Working — Motors — Lighting 
Installations in Colleries—Pumping by Elec- 
tricity—Electrical Haulage— Coal Cutting— 
Miscellaneous Applications of Electricity in 
Mines—Coal Mines Regulation Act (Electricity) 
—Index. Second edition. In crown Svo. 


Handsome cloth. 


7/6 net. 
Electrolysis aud Electro-Synthesis of Organic Compounds, — 
By Dr. WALTHER LóB, Privatdocent in the 


University of Bonn. Authorised Translation 
from the Author's enlarged and revised edition. 
By Н. W. F. Lorenz, A.M., Ph.D., Graduate 
of the University of Berlin. Instructor of 
Organic Chemistry in the University of Penn- 
sylvania. 12mo, xiv + 104 pages. 4/6 net. 

Modern Electrolytic Copper Refining.—PDy TITUS ULKE, 
E.M., Consulting  Electro-Chemist, Member 
A.E., C.S., and A.I.M.E. Contents : Historical 
Development and Present Status of Electrolytic 
Copper Refining. Description and Views of 
Electrolytic Copper Refining Works. Cost 
Estimates of an American Copper and Nickel 
Refinery, with General Plan and Detail Drawings. 
Appendix. буо, vili + 170 pages, 73 figures. 
12/6 net. — — 

Practical Electro-Chemistry—By BERTRAM BLOUNT, 
F.I.C., F.C.S., Assoc.M.Inst.C.E. Consulting 
Chemist to the Crown Agents for the Colonies. 
Second edition, revised and brought up to date. 
Demy 8vo. Fully illustrated. 15/= net. 

Electrical Engineering—By Е. ROSENBERG. Trans- 
lated by W. W. H. Ger, A.M.I.E.E., and С. 
KINZBRUNNER, A.M.I.E.E. A comprehensive 
Text-book for all who desire a knowledge of the 
chief principles of the subject. It comprises, 
besides the fundamental phenomena of the 
electric current, dynamos, and motors for con- 
tinuous, alternating, and three-phase current, 
accumulators and their apparatus, measuring 
instruments, electric lighting, alternating-cur- 
rent engineering, and polyphase work. Demy 
8vo. Profusely illustrated. 6/=, 

Magnetism and Electricity.—By Prof. A. JAMIESON, 
M.Inst.C.E., F.R.S.E., M.INsT.E. E. Specially 
arranged.for First-Year Students. With Stud. 
Inst.C.E. and other Exam. Questions. The 
subject throughout treated as an essentially 
practical one, and very clear instructions given. 
Seventh edition. 3/6. 

Electrical Engineering, By S. R. BOTTONE. This 
book has been specially written to meet the 
requirements of home students in electrical 
engineering. It gives constructional details of 
all appliances described, including a Wimshurst 
machine for X-Ray work. Price 2/* net; post 
free 2/3. 

Engineering Tables and Data.—By W. W. F. PULLEN, 
Wh.Sc., A.M.Inst.C.E. For the use of 
engineering students. Gives a large number 

(Continued an page 4284.) 


With 30 new illustrations. 
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a complete Work on Electricity, which treats with every branch of this many- 
sided science in a thorough, practical way. 

Knowing how greatly needed a Work of Electrical Reference 15, we recently 
made arrangements with the publishers of 


MODERN ELECTRIC PRACTICE 


Edited by PROF. MAGNUS MACLEAN, M.A., D.Sc., with contributions by no less 
than 34 other experts, to supply the Work to our Readers on the following 
most convenient terms : 


An offer which gives you as a reader of The ELECTRICAL MAGAZINE, for 6 - down, 


E a = t = —; 
You pay EN ENEN FN | 
6s. senca ЖКТЕ ered ЖЕТЕ eR l + Full Prospectus 
now, and 
complete your 
purchase 


by 8 further 
payments of 


Free. 


Foreign Orders 


postage 
6s. extra. 
a month, 
Handsomely Bound. Illustrated. Carefully Indexed. 


“MODERN ELECTRIC PRACTICE” contains in concise 
form the united knowledge and experience of the experts 
concerned in its production. 

Nothing was considered too small to be included ; nothing 
toolarge. Every branch, every detail, of Electrical Engineer- 
ing is here dealt with. Each volume has been provided with 
a carefully compiled index, so that any point can quickly be 
referred to, saving the owner hours of precious time. 

The illustrations are a special feature of the work. Details 
of machinery, methods of construction, &c., &c., are clearly 
shown by means of diagrams, drawings and photographs. 

A handsome coloured Cardboard Model, showing details 
and working of a motor, is given with the work. 

Fill up this order form zow, whilst you have it in mind. 


SPECIAL ORDER-FORM. 
(If preferred, a Letter will be satisfactory.) 
To THE ELECTRICAL PUBLISHING CO., LTD., 4, Southampton Row, Holborn, London, W. 
Please send me One Copy of ** MODERN ELECTRIC PRACTICE," by Prof. Magnus Maclean, M.A., D.Sc., 
as published. The work to consist of six volumes at ©/- each net, and deliver to me all charges paid, 
The conditions of advertisement apply to my order. Herewith find Postal Order for 


Signature 


Ur ruv cL E Address 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 
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of tables frequently required by students in the 
laboratory in convenient form. Price 2/9 post 
free. 
Workshop Costs (for Engineers and Manufacturers). — 
у SINCLAIR PEARN and FRANK PEARN 
(Directors of Messrs. Frank Pearn and Co., 
Ltd., West Gorton Ironworks, Manchester), 
with a preface| by G. Croydon Marks, M.P., 
Assoc, Mem. Inst.C.E., M.LM.E., &c. This 
most important and invaluable work has been 
Written by experienced engine.rs and practical 
men familiar with the necessities of every 
department and detail of workshop costs and 
expenditure on labour and material; provides at 
once a system and a check for all workshop 
Operations and their costs. Ву its adoption a 
detective-like plan is provided for employers 
and works managers. Worry is avoided and 
work is expedited, while the ordinary clerical 
staff can carry out everything that is required. 
Second edition, post folio, bound in roan, with 
numerous Specimen Workshop Cost Forms, 
price 12/6 net, post free. 


Cyclopedia of Applied Electricity. —DPrepared by a corps 
of experts, not a one-man work. A practical 
guide for electricians, engineers, mechanics, 
students, telegraph and telephone operators, 
and all others interested in electricity. The 
best work upon electricity ever published. Five 
vols., 2162 pages, over 2000 illustrations. This 
up-to-date work contains current measurements, 
wiring, telegraph, dynamos, storage batteries, 
lighting, railways, power stations, alternating 
currents, power transmission, telephony, index. 
Also review questions for examinations. Each 
customer receives a certificate, giving him the 
privilege of the consulting department. Any 
question arising from one day's work, or within 
the scope of this Cyclopzedia, answered free of 
charge any time during one year, providing pay- 
ments are not in arrear for the books. The 
volumes are built up from the text- books 
employed by the School of Correspondence at 
the Armour Institute of Technology, Chicago. 
Regular price is £5, but to the first 1000 intro- 
ductory customers we will supply for я5/-. The 
complete set of five volumes supplied at once, 
carriage paid to nearest station in country 
places, or to your house in town, for 10/= with 
order and aije per week. Prospectus on 
application. 


<> 


Electric Railway Engineering. 

Messrs. Archibald Constable & Co. an- 
nounce the publication of a large and important 
work under this title, upon which its authors, 
Н. F. Parshall, М.І.С.Е., and H. M. Hobart, 
M.I.M.E., have beenengaged for some con- 
siderable time. The work brings the subject 
right up to date, and treats exhaustively of 
the various systems in use, whilst the text is 
accompanied by a large number of illustrations, 
tables, curves, and diagrams. We ‘purpose 
giving a full review of this valuable book in 
n2xt issue. 
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Electric 
ELECTRIC Co., LTD. 
sale list gives illustrations and prices of cut-out 
boards, switches, ceiling roses, plugs, &c., of this 


Lighting Accessories, — THE GENERAL 
Section S of the 1906 


company’s well-known standard types. With 
this list we also received notice of advances in 
price of wires and cables which the firm has 
been obliged to make owing to the increased 
cost of raw material. 

Wiring Conduits.—SIMPLEX ConNDUITS, LTD., 
have sent us copies of two of their standard 
lists, the Red Book dealing with socket-joiut 
material and the Blue Book dealing with screwed 
material Full details and illustrations and 
prices of this firm's well-known specialities are 
clearly set forth. 

Wireless Telegraphy—THE А. E. С. FOREIGN 
DEPARTMENT, LoNDoN, W.C., have sent us a 
copy of а publication giving a very complete 
and interesting description of the new wireless 
station erected by the Gesellschaft für 
Drahtlose Telegraphie, Berlin. The article is 
fully illustrated, and should be read by all 
interested in telegraphy. 

Direct Current Motors and Dynamos. —THE 
Омоч ErrcrRIC Co, Lro. This list, 
No. 1,004, gives a general specification, also list 
of dimensions and prices of the standard line of 
"Dew" direct - current machines up to the 
30h.p. size. | 

Electric Installations.—]. H. HorwEs & Co., 


NEWCASTLE, The 1906 edition of this firm's 
publication, entitled “Electric Light and 


Power Installations Illustrated" is one of the 
best we have received this season. It consists 
of nearly тоо pages of fully illustrated descrip- 
tion of work carried out by the firm. The binding, 
printing, illustrations and general get-up of the 
book are excellent. 


The Olympia Exhibition.—At the final meeting 
of the advisory committee on the 2sth ult, 
Sir Wm. Н. White, who occupied the chair, 
announced that the organising managers, 
Messrs. Smith & Bridges, had written him 
stating that, as arranged, a certain proportion of 
the receipts to fhe amount of £500 was available 
for grants to the funds of various benevolent 
institutions in connection with the engineering 
industry. The announcement was received with 
great satisfaction, and a resolution was passed 
thanking the managers for this handsome appro- 
priation, Several members of the Committee 
having spoken on the subject, the resolution was 
carried unanimously: ‘ That the members of the 
advisory committee here present have much 
jleasure in according their support to the 1907 

xhibition, and trust that, confidence having 
been established by the good results from the 
recent exhibition, the larger engineering con- 
cerns will participate on this occasion, and thus 
extend the general interest and benefit which 
must necessarily accrue from an exhibition 
thoroughly representative of the various branches 
of the engineering and machinery profession." 
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SIX VOLUMES DELIVERED AT ONCE ON PAYMENT OF 4/6 ONLY. 


Modern Engines... 
Power Generators. 


A PRACTICAL WORK on . 


PRIME MOVERS AND THE 
TRANSMISSION or POWER 


STEAM, ELECTRIC, WATER, AND HOT AIR. 
By RANKIN KENNEDY, C.E., 
Author of ‘ Electrical Installations, ‘ Electrical Distribution by Alternating Current 


and Transformers,’ ‘Photographic and Optical Electric Lamps,’ and numerous 
Scientific Articles and Papers on Mechanical and Electrical Engineering. 

The purpose’ of this book is to explain in the most thorough manner the 
design and construction of modern ‘Prime Movers.’ It explains in detail, with 
copious diagrams and illustrations, the peculiarities of each kind of Prime Mover in 
such a clear manner that any practical engineer can understand and construct 
the engines, boilers, etc., from the instructions and descriptions given; and it 
estimates in each case the costs of producing power under the different systems and 
circumstances, and also discusses machinery and methods for transmitting the 
power from the Prime Mover to the work to be done. From whatever source, 
therefore, power, other than hand labour, is obtained, this book explains in detail 
the kind of installation best adapted for the work, the Prime Mover to be used, 
and the transmission machinery connecting it with the work to be done. 


Nearly 2.000 Illustrations of practical utility. 


“THE IRON AND STEEL TRADES JOURNAL." 

‘A beautifully got up book, finely illustrated, and well printed. Mr. Rankin 
Kennedy will be remembered by our readers as the author of that remarkable and clever work 
on “Electrical Installations” which we reviewed from time to time, and the present work bids 
fair to be of equal value and usefulness.’ 

*BLECTRICITY." 

*. . . The first volume augurs well for those which succeed it, and the work will 

prove invaluable alike to the student and the practising engineer. 


ORDER FORM. 


To the Electrical Publishing Co., Ltd., 4, Southampton Row, Holborn, London, П.С. 
I enclose 4s. 6d, Please send me (carriage paid) “ Modern Engines and Power Generators,’ 
at 9s. each, and Г agree to remit 4s. 6d. monthly till full amount is paid. 


) 


in Six Volumes, 


Name 


Occu PALOMA: абына а 5% Е Lingen eae deg 


Addres Im mo eee ll nM Шайы ee E C 


DOw UNT. Date — 
in dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 
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'" The Recognised Authority on Wiring and Construction.” 


THE 1906 EDITION 


Standard Wiring 


FOR ELECTRIC LIGHT AND POWER 
ADOPTED 


By the Fire Underwriters of the United States, 


By Cornell University, Sanford University, and other Technical 
Colleges and Schools. 


By over 109,500 Electrical Engineers, Central Station Managers 
and Wiremen, 
| BECAUSE 
It is the only book on Wiring and Construction kept strictly up-to-date. 
It contains all the necessary Tables, Rules, Formulae and illustrations, 
It settles disputes, and if referred to before wiring will prevent disputes. 


Flexible Leather Cover (pocket size) 4/6. 
Sent post-paid on receipt of price by 


The ELECTRICAL PUBLISHING CO., Lta., 
4, Southampton Row, London, W.C. 


' | PAGES of Clever, Bright, and Instructive 
1344 Reading, all about what the World’s Workers 
are doing, | 


FOR ONE SHILLING EACH MONTH. It is the only Magazine that gives А Bird's Eye view 
of contemporary human activity and progress. As the time to subscribe to a Magazine is at the 
beginning of a new volume, NOW IS THE TIME. BEGIN with December.  Tremendous 
improvements are in its pages, new blood is being infused, and its scope enlarged to cover a wider field 
than ever before in its history. ORDER IT FOR THE WHOLE YEAR. REMEMBER, the regular 
Subscriber is not only the Editor's best friend but his own as well. Heis in touch with the problems of 
the day, he has the advantage of seeing the Magazine in its complete form, learning what its aims are 
and gaining a better appreciation and understanding of the general trend of the WORLD'S 


PROGRESS. 
| To Mr. WILLIAM HEINEMANN, Publisher, 
20 & 21, BEDFORD STREET, LONDON, W.C, 


ӯ Please forward те The World's Work, carriage 
paid for one year, beginning with the... 
number. І enclose... value 13/6 (Great Britain and 


Ireland), 15[- (Foreign and Colonial). 
VELIT AAN COANE REPRE ME 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 


ORDER FORM. 
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virus Зоте Quite New | sor 

| BEAUTIFULLY ILLUSTRATED. | THE | HANDSOMELY BOUND. | 


WORLD OF TO-DAY. 


A SURVEY OF THE LANDS AND PEOPLES OF THE GLOBE AS SEEN 
IN TRAVEL AND COMMERCE, 


By A. R. HOPE MONCRIEFF, 


THE great development of International Commerce has made it necessary for the 
ENGIN EER and BUSINESS MAN to have a thorough geographical knowledge. With 
this object in view, we have been looking for the BEST book on the SUBJECT so that 
we might place it before OUR READERS. The work which we consider THE BEST 
is “THE WORLD OF TO-DAY,” and we have EVERY CONFIDENCE IN 
PLACING IT WITHIN THE REACH OF ALL OUR READERS. This new 
work presents a Comprehensive Survey of all the Countries of the World. We are 


offering THE WORLD OF TO-DAY on extremely favourable terms, which are well worth 
your ІС 


We have made arrangements for the first time 
to send the volumes that are already published, 
Ciz. THREE, carriage paid on receipt of SIX 
SHILLINGS, and the remainder of the price 
can be remitted by seven monthly payments of 


a similar amount. The vols. 4, 5, 6 will be 
sent to each subscriber as issued from the press, 
which will be Lou Ce We TOY с 


THE WORLD OF TO-DAY is a work in six volumes dealing with the 

A NEW ANEW IDEA Peoples and States of every country in the world. THE WORLD oF TO-DAY 

is a New Work which within a comparatively narrow compass gives the essence 

JUST PUBLISHED of a multitude of books of travel and official reports, and in fact represents 


a Comprehensive Survey of all the Countries of the World, Thousands of 
BEAUTIFULLY Ilust cations from scenes oe part of the world, Beautiful Coloured 
ILLUSTRATED Plates in each Volume, A Description of the World, a Dictionary of 

Commerce, an Atlas and Gazetteer. Excellent Maps. Order To-Day. In 
MANY MAPS THE WORLD or To-Day the countries are taken up in Continents, first Asia, then 

Africa, including the ancient historicalland of Egypt, next Oceania. comprising 

Australia and New Zealand and count- Poe 
PROSPECTUS 


y less islands in the Pacific Ocean, D SPECIAL ORDER FORM, 

PRESS AND PUBLIC fAmerica, Ganada, and Europe; ir [ Tre mecs Tubing Co, Do 
OPINIONS ledge well suited for the execution of the PI М ае Row, Holborn, W. К 
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ELECTRICITY. 


A JOURNAL for ALL classes of the Community. 


Nine people out of every ten are keenly interested in 
the wonders of modern electrical achievement. They have no 
technical knowledge, and the ordinary class-paper doesn't 
appeal to them, but they like to be up-to-date in such 
matters and to be able to talk freely about them. 

In everyone's life electricity is an important factor, 
and the general public are greedy readers of easily 
assimilated articles, but, until this journal was published, 
there was no paper in the British Empire catering for 
matters Blectrical written in popular vein. 

** POPULAR ELECTRICITY'' appeals to all who seek to know 
how and why things are done, and you cannot afford to be 
Without it. | 


You can secure this valuable ltttle paper post free for 12 months, including 16 pages of 
interesting Manufacturers’ announcements, by sending 2/- to the Publishers, 
THE ELECTRICAL PUBLISHING CO., Ltd., 4, Southampton Row, Holborn, London, W.C. 
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Steel-Clad Motors. 


Y Ыс steel-clad type of motor has been 

specially designed to meet a want 
experienced for a motor which can be 
adapted to all conditions of work, whatever 
may be the surroundings of the machine 
and however stringent the duties. "They are 
amply protected even in the open form as 
shown by the illustration below, Fig. r, 
and their type is such that, if required, they 
can be entirely enclosed so as to be quite 
protected from water or gas, and able to 
work in the most exposed situations without 
the slightest damage. The general design, 
as shown in the illustrations, is most com- 
pact and symmetrical; the main casting, 
that is the magnet casting, forms a case 
which effectively protects all the interior 


Fig. I. An Upsto-date Elec = 
tric Motor (Open Type), 
as made by Mather and 
Platt, Ltd.; this type is 
built in sizes ranging 
from 25h.p. to 200h.p. 
Note the following di- 
mensions of the 50h.p., 
700 revolutions per тіп: 
ute size :— 

Height to Shaft Centre, 

153in. 


Overall Width, 33iin. 
Overall Length, 46in, 


Approximate Weight, 


28cwt. 


electrical parts from injury : at the same time 
the motor is readily accessible for inspection 
and cleaning. The shaft centre is low, 
tending to make the motor very steady in 
its running ; the bearings are long, and are 
fitted with automatic ring lubrication, so 
that continuous runs of days and weeks 
together can be depended upon, and more- 
over rendering the machine independent of 
the man with the oil-can and requiring only 
a very small amount of oil. As a rule, the 
motor bearings do not require any lubrica- 
tion attendance except once every four or 
five weeks, when a little new oil may be 
added to make up for the inevitable loss. 
The motors illustrated are manufactured 
by the world-renowned British firm of 
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Fig. 2. A Watertight, 
Enclosed Steel-Clad Motor of 15h.p. capa- 


Dust-Proof and Entirely 


city. Note the Ridged Castings for securing 
cool running and high efficiency. 


Mather & Platt, L td., Manchester, who build 


these machines in numerous convenient 
sizes, and for various electrical pressures 
ranging from 110 to боо volts; in order 


may be readily adapted for various 
arranged to run at several 


that they 
drives, they are 
rates of speed. 
motor are made strictly interchangeable, 
and consequently all renewals and repairs 
can be quickly undertaken from stock. 

~The commutator is of a new and special 
design, having an exceptionally large brush 
surface; the bars have a large radial depth, 
and the use of carbon brushes on all sizes 
ensures minimum wear and most efficient 
running. It is this part of a motor which 
often governs the life of the machine and 
limits its capacity for runs of long duration ; 
by having a well-designed, massive and large 


diameter commutator the good machine 
can generally be distinguished from the 


inferior and cheaper ones, 

The brushholders are of a particularly 
good design in that the carbon brushes and 
the springs can be taken out and replaced 
in a few seconds, and this although the 
machines are so well enclosed and protected 
by the steel frame. 

A study of the several illustrations given 
will show how the same general type of 
machine serves for either open working or 
for total enclosing. ‘They are supplied 1 
four different degrees of protection. 

The Open Type has the ends quite open, 
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The parts of this type of 
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and is used for all ordinary purposes where 
there is comparative immunity from dust or 
flying particles, where the surroundings are 
generally clean, and where the motor is In 
an accessible and easily seen position. 

The Protected Type is suitable for places 
where flying chips and the larger degrees of 
waste material are likely to be encountered, 
such as 1n timber-yards, building operations, 
&c. Also, where the carrying of unwieldy 
pieces in the neighbourhood of the motor is 
undertaken, the motor is protected against 
accidental injury. The protection consists 
of the end-spaces being filled in with a 
coarse mesh of wire or with cast-iron grids. 

The Dust and Flame-proof Type is very 
frequently required, as, for instance, in mining 
work, and in the many industries where fine 
dust and inflammable materials and vapours 
abound. The protection is in this case like 
that of the preceding type, but supplemented 
by. the addition of a finely woven metal 
gauze screen. 

In the Entirely Enclosed, Waterproof and 
Airtight Type special solid end covers are 
fitted to the motors. As will be gathered, 


these are for the worst situations of all, such 
as for open-air working, and in wet parts of 
ёз, С; 


min 


Fig. 3. A Protected Туре, Steel-Clad Motor, 
of 20h.p. capacity, The ends enclosed with 
strong Gauze or cast Grid-Plates protect 
the motor and yet permit of efficient ven- 
tilation. 
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The Variety of 
Electric Lights. 


g" is certain that no lighting medium can 

approach electricity in the matter of 
affording the greatest diversity of lights. 
Consider for a moment the colours, shapes, 
and sizes of electric lighting units. In 
colours we have the range of all shades up 
to the glorious golden sunlight of the new 
flame arc lamps, with the appearance of 
which everybody is familia. In shapes 
there are as extremes the globes of con- 
centrated light of the streets, effectually 
dispelling the darkness of the night, and the 
long rods of Suterlite snugly stowed away 
out of sight above the narrow moulding of 
the picture rail апа distributing by reflec- 
tion the diffused lighting which is universally 
acknowledged as the most beautiful and 
comfortable for indoor illumination. In 
sizes they include the gigantic search-light 
playing its great part in the terrors of battle, 
and the tiny star nestling on the brow of the 
fairest of the fairies, 

Considering these points there is no need 
to decry any competing lighting agent on 
this score. Electricity stands alone in pos- 
sessing this all-important diversity of its 
lighting. 

Since the birth of the electric lighting 
industry the name of Crompton has been 
connected with all that is modern in the 
realms of electric are lighting. Our illustra- 
tion shows a distinct departure in this branch 
of work; the little lamp shown is manu- 
factured by Crompton & Co., Ltd., and it 
is essentially a thoroughly well made model 
of the familiar аге lamp. 


A Quichly-executed Order. 


At the Silverwood Pit of the Dalton Main 
Colliery Company, there was recently a 
breakdown of the engine portion of the 
electric generating plant, which rendered 
necessary the ordering at once of a 3ookw. 
alternating-current generator and exciter. 
A quick delivery was the chief condition, 
and the British Westinghouse Company, 
being able to guarantee a delivery within 
fourteen days, received the order. We are 
informed that the latter has been executed 
to time, a feat very creditable to the con- 
tractors. 


It has been specially designed to meet 
the growing demand for an efficient minia- 
ture or midget lamp at a reasonable price. 
It 1s not a toy, being built after the usual 
substantial design of the makers ordinary 
arc lamps, and possesses the great advantage 
of a short overall length with hght weight, 
durability, and long hours of burning. 


The Latest Novelty 
in Electric Arc 
Lighting. This little 
Crompton lamp con- 
sumes about One 
Unit of Current 
every Four Hours, 
and burns for 40 or 
50 hours without 
re-carboning. 


Admirably suited for use in shop-window 
lighting, show-rooms, &c., this lamp is 
assured of great popularity. 

They may be arranged in pairs for burning 
two in series on 200 to 230 volts with 
21 amperes, or singly on 100 to 110 volts, 
meaning that each one consumes only one 
unit of current for four hours’ light. 
They will burn for 4o to 50 hours without 
re-carboning. The most important features 
of this novelty are Efficiency, Durability, 
Strength, and Simplicity. 


Electric Lifts Triumph. 


For an hotel in Berlin which needed 
seventeen lifts the question arose whether 
to install electric elevators or hydraulic 
elevators. To decide the point comparative 
tests were made of an electric equipment 
and a hydro-electric equipment in two 
different stores in Berlin. ‘The result was 
strongly in favour of the electric system. 
The energy consumed in the hydro-electric 
system to that in the purely electric system 
was in the ratio of 2.5 to x. Further the 
hydro-electric system required more space 
and higher attendance expenses. 
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A Special Note for the Shopkeeper. 


HE tradesman cannot succeed without 
advertisement. 

He cannot advertise 
tricity. 

That is to say, the attractions of his shop 
are nowhere without the electric light to 
reveal them: he cannot make his the one 
prominent, prosperous store without the aid 
of electric light. 

The tradesman must consider these points, 
and remember that when once electricity is 
introduced on his premises, he has the one 
and only agent which can supply novelties in 
the way of resplendent illuminating effects and 


well without elec- 


The Automatic Electric Switch which is a 
Money Saver and a Business Maker for the 


Tradesman. It is an infallible Advertising 


Agent. 


attractive devices, such as signs—constant, 
flashing, blinking, colour changing, and so 
on. He isalso able to put his lights where 
he most needs them ; he can drive models, 
exhibit show-cases, fans, and such public- 
pleasing specialities. 

He can leave all these things at work 
advertising his wares and popularising his 
name without being in personal attendance, 
His shop may be locked up for the night, 
and he may leave electricity to do its work ; 


it will secure customers who will call in the 
morning, when they have money in their 
pockets, or a little more time to spare for 
shopping, &c. 

Perhaps this point never quite struck the 
shopkeeper in that way ; but he sees.it now, 
and asks if that means his getting up and 
coming back to shut the electrical salesman 
off at midnight. 

Not a bit of it! It is as regular in its 
habits as the well-appointed assistant behind 
the counter—like him 1t works by the clock. 
Our illustration shows the type of clock 
required for this purpose. 

It is simply an ordinary timepiece arranged 
in a neat well-finished case, along with an 
electric switch. The device is known as 
“The Automatic Cut-Off Switch," and it 
will, at any pre-determined moment, cut off 
the current from the shop-window lights, the 
electric sign, or the little motor, without any 
assistance or personal attention being neces- 
sary. The makers ot this shopkeepers 
money-saver and money-earner are ‘THE 
ELECTRICAL Co., LTD. 

7 7 
Electrical Disinfectant. 

It is several years since the discovery was 
made that a good disinfecting fluid could be 
made by passing a current of electricity 
through sea water or other saline solutions. 
This principle has been adopted in practice, 
and a typical plant is now in operation in 
Poplar, London. ‘The solution used contains 
magnesium chloride and sodium chloride 
(common salt), and a small proportion of 
caustic soda. The process of electrolyzing 
the liquor is a continuous one, a constant 
stream passing through the apparatus. 

Commenting on this installation, the 
Lancet says that “ Mr. F. W. Alexander, the 
medical officer of health for the borough of 
Poplar, has devoted considerable energy and 
time to reducing the installation to a 
thoroughly practical concern, with the satis- 
factory result that the plant works with 
complete smoothness. It is capable of turn- 
ing out an almost unlimited volume of 
efficient disinfectant by merely supplying a 
salme fluid and switching on the current. 
In time of epidemic such an installation 
should be invaluable." 
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Small Switches. 
these days of keen competition, es- 


N 
1 pecially in the electrical industry, it is 
not surprising for one to find many improved 
types of fittings and accessories on the 
market, and these offered at prices which a 
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The “Strut” Switch Complete. 


Fig. 1. 


ew years ago would have startled the experts 
of the day, and, what 15 more to the point, 
a good number of these cheap articles are 
decidedly more efficient than the old types. 
A novel type of small switch 1s that known 
to the trade as the “іти” switch. This 
is of very simple construction. Like the flat 
watch, it possesses all the good points 
claimed by its more bulky companions, since 
the parts, instead of being operated on the 
“chopper” principle, work by sliding in a 
channel formed in the porcelain base. The 
movement has the necessary quick break, 
and the areas of the contacts are amply 
large for the current carried. Altogether the 
requirements from an electrical standpoint 
are met in а simple and satisfactory manner. 
Fig. т gives a general view of the 
switch complete, with cover, and Fig. 2 
is a perspective view of the same without 
its cover. It will be seen at a glance that 
here is a flat type of switch of very fine 
appearance. For simplicity of construction, 
this switch stands alone; by the removal 
of two screws securing the top frame, the 
whole of the working parts can be exposed, 
and further, the interior parts, being prac- 
tically in one piece, can be removed, 
leaving the contacts only secured to the 
base. In the majority of other switches 
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it is impossible to dismantle and renew 
the parts, owing to the many little springs, 
insulating pieces, and other flimsy parts 
introduced, and which must be riveted up. 
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The “ Strut’’ Switch with Cover 
Removed. 


Fig. 2. 


The materials used in the “ Strut” switch 
are of the finest, there being nothing to rust, 
wear, or get out of order. For watertight 
work, the switch without its cover is placed 
in a brass or cast-iron watertight box. 

The sole manufacturers under the “Strut ” 
patents are the Thames Iron Works Ship- 
building and Engineering Co., Ltd., of 
Canning Town, who are constantly engaged 
in turning out large quantities. 
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For the Draughtsman. 


Y dein use of electric light for the photo- 
copying of engineers’ tracings is 
definitely established in modern practice. 
The apparatus manufactured by B. J. Hall 
& Co., Ltd., for this purpose was shown 
at work at the recent Olympia Exhibition, 
turning out perfect blue prints at the rate 
of 1j to 2 minutes per pair of copies and 
ata cost for electric current of s part of 
a penny each. The makers stated they had 
sold upwards of 770 of these machines, and 
that they are ever increasing in popularity ; 
ease of charging, rapidity of work, 
sound construction, and great 
efficiency are some of the character- 
istics claimed, all of which must 
have weight with engineers. 

The light used is in the form of 
a long enclosed electric arc. which 
is said to be the best and most 
efficient actinic light. Messrs. Hall 
& Co. were the first to recognize the 
possibilities of this, and after trials 
and experiments succeeded in 
obtaining arcs of 2in. clear with 160 
volts at the lamp terminals on 
circuits of 200 volts, and up to qin. 
clear on 480 volts with 340 volts at 
terminals. The most successful and 
economical lamps are those working 
on a 200-volt circuit, but experi- 
ments indicate that 180 volts would 
perhaps give maximum efficiency. 
This is a point worthy of careful 
scientific tests. 

Worked in conjunction with the 
copier was also shown the New 
Ordoverax or True Scale Copying 
Process, as perfected by this com- 
pany. | Ordoverax 15 a gelatine 
compound which can be rapidly 
melted and run over a plain metal 
or glass surface. After setting, 
which takes about fifteen minutes, 
an exposed, but undeveloped blue 
printis placed face downwards on 
the composition, and immediately 
removed. ‘The lines of the blue 
print etch themselves on the 
gelatine, and these lines take up ink 
from an inking roller, whilst the 
ground remains clean. On pressing 
white paper or cloth on to this 


The Electric Copying of Tracings. 


surface, a good black copy is produced, there 
is no shrinkage, and the copy is ready for 
immediate use. A number of copies can be 
taken in any colour, the plate being inked up 
each time. Beautiful indelible copies on 
white cloth can be produced by these means 
at a lower cost than the old cloth blue prints ; 
these colour well, and are most important 
for workshop and contract drawings. We 
understand that the composition and outfits 
are being sold by the inventors at prices 
within the reach of all. 


For this work 
Electricity is Indispensable: the Electric Light beats 
Daylight ! 
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These are not Flying Machines. 
be seen just above the fan vanes. 


Co., Ltd. 


135 


They are Punhah Fans driven by the small Electric Motor to 
It is the Winter now, but there is more than a Summer's 
Heat in the majority of Concert Halls and Ball Rooms. 
to Keep the air sweet and pleasantly cool at festive gatherings. 
Note the one shown on the left hand: 


These Punkahs are just what is wanted 
The makers are Crompton and 
the combination of Fan and Electrolier is 


particularly happy and graceful. 


Electricity and Insurrection. 


HE conditions under which electrical 
workers in this country labour are 
evidently of the best compared with those 
prevailing in some districts on the Continent. 
It is, at any rate, quite possible for an 
employee to get justice in this country. If 
a few of our electrical workers could be 
given an insight on the spot of the labour 
conditions in Spain and Russia, taking these 
as two particularly **dark continents,” they 
might be content with the state of affairs 
here, which in comparison is princely in the 
extreme. Recently a writer in the Eecfzzca 
Review of New York—Mr. L. Lodian— 
having inside knowledge of facts, stated that 
telegraph workers in Spain struck work 
because the Government was four or five 
months in arrears with their pay. These 
men were deprived of their wages while 
“thieving officials in high places secured all 
the loot they wanted, took the money abroad, 
and squandered it in riotous orgies in Paris, 
Monte Carlo, and Vienna." The Govern- 
ment yielded after the strike had lasted but 
a few days. 
Mr. Lodian, in a most interesting article, 


then goes on to refer to the conditions of 
affairs in Russia. Here he says official loot 
and living conditions with the operators are 
far worse. The climate is exceptionally 
rigorous, and, unlike the province of Iberia, 
there are no luscious fruits and pure wines 
all the year round to be had at ridiculously 
low prices. Potatoes, black bread, brick 
tea, and meat once a week go to make up 
his diet, and vodka and cigarettes are his 
only luxuries. His wages reach the princely 
sum of twenty shilhngs per week, and on 
this he will have to clothe and feed his wife 
and family. The condition of the extremely 
poor is of the most harrowing kind. During 
the recent insurrection, the telegraph 
operators did their best for them during 
their temporary control of the lines of 
communication. ‘The insurgents made up 
their barricades of telegraph poles, lamp 
standards, torn-up rails, and cable drums. 
Mr. Lodian presented views of some of 
these, and in several cases they can be seen 
covered with the corpses of the belligerents. 
In conclusion, he says: ‘‘ The whole thing 
vividly reveals the troublous crisis through 
which Russia passed only a few months ago.” 
And the end is not yet. 
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Mr. JOHN CHRISTIE, the 
Exhibitions. Engineer and Manager of 

the Brighton Corporation 
Electricity Department, advises us that he 15 
arranging for an electrical exhibition to be 
held at the Grand Aquarium in that town 
from the 5th to the 26th of January next 
year. 

An unlimited supply of current will be 
available for exhibitors’ use, and there seems 
little doubt that the affair will be an entire 
success. Of course, the great feature will be 
the domestic applications of the current— 
decorative effects of electric lighting, electric 
cooking, heating, ventilating and general 
power-driven appliances for the home and 
workshop will all be in evidence. 

More than 70,000 people paid for admis- 
sion to the Brighton electrical exhibition of 
four years ago; there is no reason why the 
forthcoming venture should not be even 
more popular. 

Ø Ø 


At Twickenham an electrical exhibition 
has just terminated, after a successful run of 
about a fortnight. It was promoted by 
Messrs. R. Langton: Jones & Co., who are 
contractors to the Twickenham and Tedding- 
ton Electric Supply Co., Ltd., and attracted 
considerable local attention. 


МЕТ NIC UON ICSUCSUCNGENUCNGUDNUCISGUIN Nor 


The Manchester 
Branch of Cromp- 
ton G Co, Ltd. 
Note the Motors ; 
the inverted Arc- 
Light; the Punkah 
Ceiling Fan; the 
Radiator їп the 
Fireplace, and the 
many other Elec- 
trical Appliances 


shown. 


MESSRS. CROMPTON & 
New Office. Co., Ltd., of Chelmsford, 

the well-known electrical 
manufacturers, have recently opened a new 
branch office in Pearl Buildings, Newcastle. 
This is under the able control of Mr. T. W. 
Sheffield, A.M.I.E.E., A.M.I.M.E., who is 
also in charge of Messrs. Cromptons 
Manchester office, and who is well known to 
our readers as a literary contributor to this 
journal. This means that Mr. Sheffield now 
controls the whole of the Northern Counties 
on behalf of his employers. Mr. C. M. Davis 
has been appointed to serve as Power 
Engineer at the new office, and will make a 
speciality of the electrical equipment of 
collieries and the iron and steel works which 
abound in the North-Eastern district. 


g g 


Wireless messages have been successfully 
sent from the station of Nauen, near Berlin. 
to the North German Lloyd steamer 
Bremen at a distance of about 1550 miles. 

2 2 

As a business proposition, optimism is the 
surest, safest and best-paying investment a 
man can have. The pessimist and hard luck 
are close companions, and pessimism comes 
first to form the companionship.—JZoderz 
Machinery. 


137 


КИЛУ К КЧ ОЕ К КЧ ЕИ ЕЧ СУ КЧР 


> PopuLaR ELECTRICITY. 


` 
ОЛУОСЛУЛУТУХТУЛУХКУХТУЛУҮЛҮХЛҮКЛҮКУҮКЛУТҮХТҮХТҮТҮҮХКҮЛҮХУҮКУҮКЛҮКҮКЖҮ ОЧ NINININI DLAI NI IRF TD 


A JOURNAL OF ELECTRICITY SUPPLY AND 
GENERAL ELECTRICAL INFORMATION. 


Price,1d. By Post,2d. Annual Subscription, by post, 2s. 


Popular Electricity can be obtained from the 
Publishers, 


The Electrical Publishing Co., Ltd., 
4, Southampton Row, 
Holborn, W.C. 
It is also procurable at Electricity Works throughout 
the United Kingdom, with which special arrangements for 
distribution are being made. 
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ampton Row, Holborn, London, W.C. 


Original contributions will be considered at all times, 
and if published will be paid for at column rates. MSS. 
should be accompanied by stamped addressed envelope, 
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CONTENTS. 

PAGE. 
Steel-clad Motors ui $. А А 129-130 
The Variety of Electric Lights З . А А 131 
А Quickly-executed Order А : А ; А ІЗІ 
Electric Lifts Triumph . : ‘ А ; А I3I 
A. Special Note for the Shopkeeper : : ; 132 
Electrical Disinfectant : à А ; A 132 
Small Switches i ; : з А : г 133 
Forthe Draughtsman  . ; , з Р ‘ 134 
Punkah Fans . А : n З А ; Е 135 
Electricity and Insurrection . Ў ; . Р 135 
Exhibitions ; i : ; А - : s 136 
New Office. - ; i н А Я Е , 136 
Sparklets . | 137 


Typical Domestic Applications of Electric Power 138 
The Norwich Exbibition . 7 ; 139-144 


THE MOST REMARKABLE, most useful, 
and most interesting periodical to-day dealing 
with electrical matters is The ELECTRICAL 
MAGAZINE. Each issue contains from 100 
to 200 pages of valuable matter splendidly 
illustrated. It is a journal which every man 
interested in Electricity and its applications 
should take. A single copy will be sent by 
the publishers for 9d. in stamps, or it can 
be purchased for 6d. on the boolstalls, or 
ordered through your newsagent. Address: 
4, Southampton Row, London, W.C. 


Sparklets. 


Mr. Marconi has been approached to install 
an ultra-potent wireless telegraphy station in 
the astronomical observatory at the Vatican 
for the purpose of enabling the Pope to 
communicate with the whole world, thus 
practically solving the Roman question by 
ensuring the independence of the Pontiff of 
any Power in his communications with the 
faithful— Daily Mai. 


In olden time we took a car 
Drawn by horse, if going far, 

And felt that we were blest. 
Now the conductor takes the fare, 
And sticks a broomstick in the air, 

And lightning does the rest. - 


In other days, along the street 

A glimmering lantern led the feet, 
When on a midnight stroll ; 

But now we catch, when night is nigh, 

A piece of lightning from the sky, 
And stick it on a pole. 


Time was when one must hold his ear 
Close to a whispering voice to hear, 
Like deaf men—nigh and nigher ; 
But now, from town to town he talks, 
And puts his nose into a box, 
And whispers through a wire. 
Electrocraft. 
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Who lives in a gas-house needn't throw 
stones. The gas will do the trick. 


Out of sight, out of mind. That’s the 


Suterlite, not the flaring gas-jet. 
A * switch " in time saves 9999 matches. 


The electric radiator smooths away wrath, 
but a smoky fire stirs up anger. 


There is no * jumping out of the electric 
frying-pan into the fire." 


It is never too soon to send—for the 
electricity supply. 


Culinary art never won fair lady—without 
electricity's aid. 


Look before you sleep—a favourite motto 
of the gas-consumer. 


A flame in the hand is worth—a row of 


houses when a gas leak 1s about. 


a label for 


Penny-wise and pound-foolish 
the slot gas-meter. 


Too many cooks spoil the broth—impos- 
sible in the “electric " kitchen. 


Continual “knocking” wears away an 
engine—try an electric motor. 


Actions speak louder than words—give 
electricity the opportunity for action. 
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A Singer Sewing Machine 
with a small Electric 
Motor attached to the 
frame for driving power. 
This Electrical Sewing. 
Machine can be used for 
20 hours at a cost of One 


Penny for Electricity. 
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Two Typical Domestic Applications of Electrical Power 


As shown at the Norwich Exhibition by the Norwich Corporation 
Electricity Department. 


An electrically - driven 
Knife-Cleaning Machine. 
This particular outfit 


cleans 1000 Knives per 2, р 
є: z 


Lp 


hour by using one-fifth 

of an Electrical Unit. 

(Made by Electromotors, 
Ltd.) 
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The Norwich 
Exhibition. 


ROM October 16 to the 8th inst. the 

City of Norwich and Eastern Counties' 

Arts, Crafts, and Industrial Exhibition held 

sway, and right well did it further the cause 

of electricity in the ancient and historical 
city. 

The Electrical Committee of the Cor- 
poration displayed a spirit of enterprise and 
business foresight worthy of the highest 
praise in seizing upon this Exhibition as 
a golden opportunity, and in giving their 
energy to the task of making this a forcible 
and invaluable promoter of electricity sales. 

The arduous labours of the City Elec- 
trical Engineer, Mr. F. M. Long, A.M.I.C.E., 
were reflected in the wide range of the 
electrical apparatus, which made the Cor- 
poration exhibit by far the most attractive 
of any. ‘To enlist the support of the many 
electrical manufacturers and to organise an 


An elaborate Three-light Electric Rad.ator; 
highly finished in Polished Brass, 
(Made by Veritys, Ltd.) 
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А Two-light Radiator of modest design in 

Wrought Iron. Note the lightness and 

extreme portability of this little Electric 
Heater, 


affair of this description is not to be done 
without the expenditure of much time and 
real hard work ; every credit is, therefore, 
due to Mr. Long, who so ably carried 
through a most difficult task to perfection. 

A glance at the illustrations reveals the 
complete nature of the exhibitors’ work. ‘The 
official catalogue of the exhibition gives the 
Corporation electrical exhibit the premier 
position. 

Its opening paragraph runs: “ The special 
feature of the exhibition. this year 15 the 
display that is made of the uses of electricity. 

“It is frequently said that electricity is at 
present in its infancy. ‘This may be true, for 
no one would venture to assert that it had as 
yet reached its maturity. It 15, nevertheless, 
a very sturdy infant, a statement fully sub- 
stantiated by the numerous methods in which, 
to-day, electricity is being utilized in every 
phase of commercial and private life." 

The electrical history of the city dates 
from October rst, 1893, on which day the 
public supply was inaugurated by the Norwich 
Electricity Company. Steady progress has 
since been the rule. 

The Corporation acquired and took over 
the Company's property on January rst, 1902, 
the purchase price being at the rate of no 
less than #19 per A10 share—a striking 
tribute to the success of the enterprise. 
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Artistic Radiator in Wrought Iron and 
Copper (made bythe British Prometheus 


Co., Ltd.). 
> A Handsome Convector in Hand 
Some Electric Heaters shown Beaten Copper with Ruby Lamp 
at the Norwich Exhibition. inside (Prometheus). 


There is nothing ugly about the 
Electric Heater. De. stens and Materials 
are used to blend with the Furniture of 
any Apartment. 
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Nickel-Plated Electric Convector 
suitable for Offices, Dressing 
Rooms, Gc. (Prometheus). Electric Radiator in Wrought Iron and Copper (Veritys). 
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A Three-Pint Electric Kettle: Will boil 1a 


Ten Minutes at a cost of One-Seventh 


Penny for Current. 


It is very gratifying to record that the 
system 15 receiving an ever-increasing sup- 
port, and maintains a sound financial posi- 
tion. Since the Corporation took over the 
supply, the yearly balance has in each case 
exceeded £ 5000. 

About 4000 customers are now connected 
to the mains, the increase being steady 
and at the rate of about 300 per annum. 
“Free wiring” was adopted in 1897, and 
now accounts for more than half the total 
number of the consumers. Houses are 
wired by the Corporation on this system at 
a rental of 3d. per lamp per quarter, and 
electric light is by this means introduced 
into a number of small houses. 


Electric Coffee Maker suitable for 
Private House, Made by the British 
Prometheus Co., Ltd. 


The Santoni 
Intense Flame 
Arc Lamp. 


The Norwich Corporation have made a 
special point in encouraging the use of 
current for motive power, and there are now 
connected to the mains motors aggregating 
160ch.p. The current supplied for motors 
during the summer months 15 50 per cent. 
more than that sold for lighting. 


Electric Kettle on Artistic Wrought- 
iron Stand, for Afternoon Tea. 
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Electric Jug for 
Hot Water and 
Milk 
(Prometheus). 


Lilectiic Radiators to supersede Fireplaces 
and Stoves.—A special feature of this class 
of apparatus was made, the several styles 
indicating how universal is the application 
of electric heating. Electric radiators and 
converters are lighted or switched on in an 
instant ; they introduce no fire risks; they 
are cleanly, do not smoke, or vitiate the 
atmosphere; they may be placed in any 
position ; they are portable; they lend them- 
selves to any design and material, from the 
austere solid piece of furniture for the 
workshop to the most graceful artistic orna- 
ment for the room of luxury. The use of 
electric heaters is not confined to the warm- 
ing of rooms and buildings : they are suitable 
because of their portability and absolute 
safety for many special purposes; thus in 
last month's POPULAR ELECTRICITY we men- 
tioned their use for the artificial ripening 
of fruit ; they are also adapted to form 
ideal bed warmers. The result of the ex- 
cellent exhibit of electrical radiators and 
similar appliances at Norwich has been a 
large number of enquiries, апа Mr. Long 
anticipates that a very general adoption of 
the new house fire will quickly follow, especi- 
ally as the Corporation has reduced the 
price of current for heating purposes to the 
low figure of one penny per unit. 

Electrical Cooking.— Remarkable develop- 
ments have been made during the past 


А convenient Electric Grill which will 
cook Fifteen Chops with One Pennyworth 


of Current (Prometheus). 
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Electric 
MilK-Heater 
(Prometheus). 


twelve months or soin the design of electrical 
cooking apparatus. Boiling, grilling, roasting, 
frying, indeed every form of cooking is now 
regularly effected by electricity. The great 
superiority of the new method is its con- 
venience. ‘The egg-boiler, the plate-warmer, 
and the kettle now stand ready to hand on 
the breakfast table, there is no heated scurry- 
ing backwards and forwards between the 
kitchen range and the meal table. The 
current 1s switched on to the particular pan 
or kettle required at the moment, and, when 
the cooking is completed, it is switched off 
at once ; the heat can be regulated at will, 
and, moreover, it is concentrated on its 
work ; thereisno waste passing up a chimney 
or dispersing itself around to the discomfort 
of everybody ; it 1s for these reasons that 
electricity is so economical as a cooking 
agent. And it has no disadvantages: we 
have yet to hear of any point on which the 
kitchen-range or gas-stove can claim to be 
superior to the electrical domestic cooking 
apparatus. 

Power Applications.—Some illustrations 
are given of the applications of electric 
motors as seen at Norwich. Of the domestic 
uses to which electric motors are put should 


Electric Stew-pan with two Heat 
Adjustments : for Boiling and for 
Simmering (P:ometheus). 
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Electric Flat-Irons 
(Prometheus). 
These cleanly and 
convenient appli- 
ances can be used 
for Three Hours at 
a cost of One Penny 
for Current. 


An Electric 


Warming:- Plate 
for Keeping 
Dishes Hot 

(Prometheus). 


An Electric Hot Plate with Two 
Heats, for Boiling and for Simmer- 
ing (Prometheus), 


An Electric Egg-Boiler for the 
Breakfast Table (Prometheus), 


Tbe ‘‘ Meridian" Arc Lamp. 
Reflector 12in. diameter, 
length overall 21in. 


be mentioned the electrically driven sewing 
machine shown on page 138, which is useful 
in any home, large or small. Then there 
are the electrical boot-polisher and knife- 
cleaner, both made by Electromotors, Ltd., 
and particularly suitable for hotels and large 
residential establishments. Messrs. Electro- 
motors also supplied an extremely useful 
friction-type electric hoist, which was exhi- 
bited in full operation. This little, yet 
powerful machine is in great demand, a 
particular field of its usefulness being in 
building operations. For instance, in Nor- 
wich itself there is one of these hoists in 
regular use at the new Roman Catholic 
Cathedral now being erected. It lifts the 
builders’ material into position for the tower, 
which will eventually reach a height of 
18oft, and does in two minutes, at a cost 
of a fraction of a penny, what previously 
took four men half a day. 


$ 


Electric Café-au-Lait, suitable for 
Restaurants (Prometheus). 


Electric Lamp Making.—An exceptionally 
interesting feature, and one which attracted 
great attention, was the exhibit of The 
General Electric Co., Ltd., who showed the 
public the actual process of making their 
well-known Robertson electric lamps. 

Electric Lighting. — Тһе whole electric 
lighting of the Exhibition Hall was carried 
out by the Norwich Corporation. The 
main area of the hall was lighted by eight 
powerful arc lamps made by D. Santon 
& Co. (1906), Ltd., London. "The Santoni 
Intense Flame Arc Lamp 15 designed on 
the most up-to-date lines in that the two 
carbons are both above the arc flame. ‘The 
candle power of the lamp is from 2000 to 
Зооо, and it is claimed to be exceptionally 
efficient, yielding three times the light of the 
ordinary direct-current arc and five times 
the light of an alternate-current lamp ; it is 
suitable for either direct or alternating 
current circuits. The type of lamp for 
general use emits the rich golden colour 
so desirable. "These lamps are meeting 
with a well-merited demand. Among the 
users may be mentioned H.M. Government. 

Under the galleries the hall was lighted 


London. 
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An Electric Boot-Polisher (Electro- 
motors). 


by Meridian lamps as made by The Cra- 
thorne and Green Manufacturing Company, 
They are made for either direct or 
alternating currents, and are particularly 
suitable for shop-window lighting. They 
burn from 5o to roo hours without recar 
boning, and being designed and finished 
according to best modern practice, are very 
efficient and in great demand. 

Space restrictions prevent the description 
of all the electrical utilitarian devices ex- 
hibited. The wide scope of these is further 
shown by mentioning such diverse appliances 
as electric horse clippers and “Atlas " chaff 
cutters ; also electric drills by the Phoenix 
Dynamo Company ; electric fountain and 
blinking signs; coffee roasters ; footstools ; 
fans : tantalum lamps, &c., &c. ; all depend- 
ing upon electricity for their actuation. 

The exhibition from an electrical point of 
view was an entire success. The modern 
tendency towards popular exhibitions of the 
merits and capabilities of electricity is 
worthy of all encouragement. The benefits 
derived by promoters, exhibitors and visitors 
more than repay the trouble and expense 
incurred. 


General Electric Heaters.—In our last issue we showed on pages 126 


and 127 illustrations of typical electric heating appliances. 


The cooking pan, flat-iron, 


and artistic portable electric radiator, we should have mentioned, are manufactured by 
The General Electric Co., Ltd., who are specialists in this line. 
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s most useful, and most interesting periodical to-day dealing with 
*' Electrical matters is The ELECTRICAL MAGAZINE. It is 
25-7 published monthly and each issue contains from 100 to 200 pages 
of valuable matter splendidly illustrated. It is a complete record 
"of everything that is transpiring in the Electrical world, and the 
subject matter is treated both in a popular and scientific form. 41 
is a journal which every man interested in Electricity and its 
applications should take. It will not only be a source of pleasure 
. to you, but will.materially help you in your business. Apart from 
its distinctively original articles, it epitomises and presents the chief 
contents of every Electrical paper published, and gives in a readily 
assimilated form illustrated descriptions of the latest practice: and 
best productions of the Engineer and Manufacturer of every 
country. It is a journal for the producer, the student, the artisan, 
the merchant, and the man who in any walk of life desires to follow 
the advance of Electricity and its uses to him in his trade or 
profession, or in his home. А single copy will be sent by the 
publishers for 94. in stamps, or it can be purchased for 6d. on the 

- bookstalls, or ordered through your newsagent. 
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Handsome binding cases, gilt lettered, to take two half-yearly volumes. post free 
; Comprehensive index to each volume. | the remainin g 
` Every issue as published of the new journal, POPULAR ELECTRICITY. issue of this 
Access to the INTELLIGENCE DEPARTMENT of the Electrical year! 
КЕ. Publishing Co., Ltd., а valuable centre of Electrical information. —  — —— 
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АКС LAMP LOWERING GEAR. 


New Designs for SIX 
Lowering while DIFFERENT TYPES 
LAMPS ARE suitable for 
BURNING. PUBLIC LIGHTING. 
PRIVATE WORK. 
EE FOUNDRIES. 
SHIPYARDS. 
WINCHES: WAREHOUSES. 
QUICK LOWERING HALLS. 
BRAKE WINCHES. 
AUTOMATIC 
SAFETY WINCHES. NORTH-WESTERN 
ре ELECTRICAL 
Mn. APPLIANCE CO., 
Winches from 7 /» each. CIN OPERATION. CATHCART, N.B. 
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LUNDELL (PATENT) TWO-POLE, AND FOUR-POLE CASTLE 


CONTINUOUS CURRENT 


MOTORS. 


TO 
LARGE & SMALL 
CONSUMERS OF 
ELECTRIC 

CURRENT 

FOR POWER. 


WE SUPPLY ELECTRIC MOTORS FOR ALL PURPOSES, 
AND WILL BE PLEASED TO FORWARD TO THOSE INTERESTED, OR TO 
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| 


PROSPECTIVE USERS, COPIES OF OUR CATALOGUES AND ILLUSTRATED 
LISTS OF INSTALLATIONS (REF. 16) WE HAVE CARRIED OUT. 


J. 


HOLMES & CO., 


ELECTRIC LIGHT AND POWER ENGINEERS, 


NEWCASTLE-on-TYNE. 


Peur 
In dealing with Advertisers please mention The ELECTRICAL MAGAZINE. ï 
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Wm. McGEOCH & Co. Lr». 


Manufacturing Electrical Engineers, 


23, WEST CAMPBELL STREET, GLASGOW, 


MAKERS OF 


Electric Light 
Fittings 
No. B 7006. of every description, 
SWITCHES, FUSES AND 
OTHER ELECTRICAL ACCESSORIES 
HOUSE, SHIP, MILL AND MINE 


INSTALLATIONS. 


Works: Warwick Works, Birmingham, 
London Address: JJ, Charing Cross Road, W.C. 2 
Telegrams: ** McGEOCH," GLASGOW. BIRMINGHAM, LONDON. No. P 7395. 


THE NEW TYPE CONTINUOUS CURRENT 


FERRANTI METER 


(Hamilton Patent) 
Has the following DISTINCTIVE MERITS: 


1. Great Simplicity with Neat 
and Strong Construction. 
. Extremely Low Voltage Drop. 
. No Brushes. 
No Commutator. 
High Insulation. 
Large Driving Force, with 
Extremely Low Pressure on 
Bottom Jewel. 
PERMANENCY OF CONSTANT 
UNAFFECTED BY SHORT CIRCUITS. 


FERRANTI LIMITED, 


HOLLINWOOD, LANCS. 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 
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ELECTROMOTORS, LIMITED, | 


OPENSHAW. 


Telegrams: MAGNET, MANCHESTER. Telephone: 4442. 


2-TON ELECTRIC WINCH. 


STANDARD MOTORS, 
VARIABLE SPEED MOTORS, 
WORM & SPURGEAR SETS, 


CRANE, LIFT & HOIST 
MOTORS. 


LONDON OFFICE: 


299, Queen Victoria Street, E.C. 


Telegrams: ORDERS, LONDON. Telephone: 8078, BANK, 
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DIRECT, SINGLE-PHASE 
AND POLYPHASE CURRENT. 


o ro 1,000 вн. 


б to | Speed Variation (Xe) by 
Shunt Regulation only 


| PHOENIX DYNAMO MFG. CO. 


Thornbury Works, BRADFORD. 


London Office: 17, VICTORIA STREET, WESTMINSTER, S.W. 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE, 


Brushes being FIXED 
fixed in ОЕР 
NEUTRAL адр of Я 
POSITION rushes wit 

—" Sparkless 
Motors er Commutation 
equally well in ^ 
EITHER келип 
гасе урар HEAVY 
Direction of —€— —À 
Rotation. Overloads. 


Telephone No. qeu Telegrams: 
5365 Central, London. Patent INTERPOLE Type. "INTERPOLE, London." 


TH MORRIS HAWKINS ELECTRICAL (Ие Itt 


RHODES sitem wre. co, 


Telegraphic Address— 
'IRHODIQUE," all Offices. 


Registered Office and Works : 
RIVERSIDE WORKS, 
DONCASTER. 


BRANCHES : 
London. Birmingham, 
Manchester. Bristol. 
Newcastle. Glasgow. 


Direct and Alternating 
Current 


| ~ MOTORS. 
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T EU UP LEE ОООО 
LIGHT. 


Ihe subject of ''Light" is one to which very careful con- 
sideration should be given. 

Don't buy unknown lamps merely because they appear to be 
cheap. 

It's bad policy and you wil! only regret it afterwards. 

So-called ‘‘cheap” lamps are dearer in the end, as they consume 

far more current than a good-class article, and even although 

they may give a fair light at first, IT WON'T LAST. 


"ROBERTSON" LAMPS 


LAST LONGEST and GIVE A BRILLIANT 
LIGHT FROM BEGINNING TO END. 


IMMEDIATE DELIVERIES. 


The General Electric Co., Ltd., : "е 


ВЕСО TRADE MARK Head Office: 7], Queen Victoria St., London, E.C. 


THE NEW IMPROVED 


Stewart Are Lamps, 


Enclosed Types. 


L 0 STEWART LAMPS 
Are British Made and Guaranteed for Twelve Months. 


STEWART SERIES LAMPS, 


With Automatic Cut-out and Substitutional Resistance, 
in the event of one lamp going out from any cause, 
ensure the remainder being unaffected. 


CONTINUOUS OR ALTERNATING CURRENT. 


Single or Series Burning. 


WRITE FOR CATALOGUE M6, 


THE ELECTRIC & ORDNANCE ACCESSORIES CO., Lil., 


STELLITE WORKS, BIRMINGHAM. 
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Telegrams: Dynamo, Derby. 


| NEWTON BROS., Derby. 
| = DYNAMOS ~ MOTORS 


for all purposes. 


Telephone : 413. 


LONDON OFFICE; 


‚ VICTORIA STREET, WESTMINSTER, S.W, 


Telegrams: Accusative, London. 
Telephone: 5097 Westminster, 


IF YOU ARE NOT TAKING 


The Electrical Magazine 


regularly, you are losing much valuable 


information. 


It gives, in a concrete yet comprehensive 
form, for sixpence a month, a record of the 
World’s Electric Progress! Obtainable at Rail- 
way  Bookstalls and Newsagents. Annual 


. Subscription 10/6 (abroad 12/6), post free. 


including all special issues and binding cases, 


Head Offices : 4, Southampton Row, London, W.C. 


THE 
HIGH-SPEED 
BRAIDING 
MACHINE 
CO., Ltd. 


Works ; 


NOTTINGHAM. 


Telephone: 2012, 
Telegrams: ''CRUSOE."' 
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J. HM: ё Co.’s CONTINUOUS 


ELECTRIC 
PHOTO 
COPYING 
MACHINE. 


Copies 2 Tracings 
100 Yards in 
Length. 


ILLUSTRATED LIST 


Post Free on Request. 


J. HALDEN & C0., 
8, Albert Square, 
MANCHESTER. 


COST « MANUFACTURING ENERGY 
has been REDUCED irom 6:044. to *85d., at 


USE COVENTRY ELECTRICITY WORKS. 

E | POR. FREE 
lla ILLUSTRATED 
BENNIS 

BOOKLETS, 
MILLER- 
ala be ‘IS MACHINE- 
BENNETT BL ich ылын 
= ata 1 | STOKING 
NEW PATENT ECONOMICAL?’ 
CHAIN GRATE, AND — 
HALVED * BOILER- 
LINKS. HOUSE 
NO DUMPING i 
BAR. EUUNUMT, 
BENNIS А. W. BENNIS, 
ELEVATORS & M.I. Mech.E., 
CONVEYORS. A.T.E.E. 


«BENNIS* Lite Halton, BOLTON. 
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| PHOTO- PRINTS 


TWO D.E. SHEETS IN 


MINUTES 


WITHOUT SUNLIGHT, 
BY 
Hall’s Patent 


ELECTRIC 
-COPIER.- 


Complete Illustrated Price 
List on application. 


Outfits from £18 0 0 each. 


B. J. HALL & CO. 


LIMITED, 


39, Victoria Street, 
LONDON, S.W. 


32, Paradise Street, 
BIRMINGHAM, 


SEND FOR PARTICULARS OF ORDOVERAX TRUE 
SCALE MULTIPLE COPYING PROCESS. 
CHEAPEST PHOTO PAPERS, INSTRUMENTS, INKS, 
COLOURS, PENCILS, BRUSHES, TRACING CLOTH, ёс. 


We Make . . 
DRAWINGS & TRACINGS, 
AND PHOTO PRINTS. 


SPECIAL CONTRACT TERMS for 
all work will be given if this Number 


is quoted— 191106. 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 
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Electrical Sinking Pump, can be worked 
horizontally after sinking is finished. 


FRANK PEARN & CO., LTD., 
MANCHESTER, S.E. 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 


NALDER BROS. & 
THOMPSON, т 


N.C.S. Insulation Testing Set 


(THE “OHMER’”). 


ҮР 
i 


LATEST. LIGHTEST. BEST. 


500 Volts 20 Megohms ... £18 List. 
(Weight less than 14 lbs.) 


54, Queen St., LONDON, Е.С. 


рин еи ртс s Еа 


For Sale, Hire, or Purchase Hire 


GOOD SECOND-HAND AND NEW 
(Thoroughly overhauled, and in first-class order) 


DYNAMOS (Second-hand). 
One No. т Shunt Wound *'' Castle’’ Dynamo, 200 amps. . 
100 volts, 800 revs. 
Shunt Wound Inverted type Dynamo, 150 amps., 205 
volts, 750 revs. 
Shunt Wound Dynamo, 25 amps., 150 volts, 1,250 revs. 
Brush Dynamo, 110 volts, 80 amps., 750 revs. 


MOTORS. 
2 H.P. Shunt Wound Continuous Current Electric 
Motor, 230 volts (Second-hand). 
New Union Shunt Wound Motor, 230 volts, 34 B.H.P. 
1,550 revs. 
Four Second-hand semi-enclosed protected type, 
5 B.H.P., roo to 110 volts, multipolar, 1,420 revs, 


ENGINES (Second-hand). 

Four Westinghouse Type High-speed Automatic Engines, 
double cyl., 44in, by 4in, stroke. 

Willans Patent Central Valve Engine, hp. cyl. 7in. dia. 
lp. cyl. roin. dia. 

* Windsor '' quick speed 8in. by Sin. vertical Engine. 

Inverted cyls. High speed Triple Expansion reversing 
Engines, hp. cyls. 7}in. dia., two lps., each r2in. діа, 
by Bin. stroke. 

Various New Gravity and Testing Instruments, 

Voltmeters and Ammeters. 


LOCOTYPE BOILERS (Second-hand). 
15 Locomotive Type Boilers, ranging from 8 hp. to 
roo hp. (the latter specially suitable for Electric 
Work), and from 50 to 150 lbs. working pressures. 


Note the only addresses ; 


CHARLES D. PHILLIPS, 


EMLYN ENGINEERING WORKS, 
NEWPORT, MON., ё GLOUCESTER. 


Established 38 years. 
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Automatic 


ELECTRIC LIFTS} 


Some Lifts are made to SELL, 


OURS are made TO WORK. 


ENGINE FOR ELECTRIC LIFT. 


3 Essential Points in a GOOD Liit : 
RELIABILITY. SAFETY. ECONOMY. 


NO LIFT combines these qualities in a higher degree than ours ! 


A. SMITH & STEVENS. 


LONDON. 


[n dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 


THE LONDON & COUNTY 
PRINTING WORKS, — 


BAZAAR BUILDINGS, 
Drary Lane, LONDON, W.C. 


Printers of ` 
The Electrical Кыны 


———— MAKE A SPECIALITY OF —— 
PRINTING AT REASONABLE PRICES, 


Engineering and other 
Scientific Catalogues 


IN THE MOST ARTISTIC 
AND MODERN ТҮРЕ, 
BY THE FINEST 
ELECTRICALLY - DRIVEN 
FINE ART MACHINES. 


Estimates Free. 


Telegrams; Bazaar, London. Telephone : 3466 Gerrar d. (| 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE, 
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STOLZENBERG 


CATALOGUE VERITYS = 
COVE RS || = ELECTRIC | 


- 


on the removable leaf principle | Mtoe 
afford the only reliable solution of 
the very vexed catalogue question. 


By their means you are enabled to 
divide your catalogue into several 
sections and send the exact leaves 
needed in response to any enquiry. 


Thus you save money in printing, 
in postage, in your own time and 
your customer's time. 


A further and equally great advan- 
tage is that catalogues so sent out 
obtain a more favourable con- 
sideration than any ordinary book, 
no matter how well printed, on 
account of its smart and distinc- 
tive appearance; our arrangements 
for printing being second to none. 


Our catalogue files are manufac- 
tured of the best Manilla in various 
beautiful art shades. Ourtintsare 
distinctive and elegant, and will at 
all times make a good impression. 


We shall be very pleased to send 
ycu specimens as supplied to lead- 
ing firms and a pattern card of 
our art shades of Manilla. 


TENDER. 


THe STOLZENBERG PATENT FILE Co. 


50-53, BISHOPSGATE STREET WITHOUT, 


LONDON, E.C. 
Also at Glasgow and Newcastle. 
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в. ? SIMPLEX * 


CONDUITS, LIMITED. 


©)... 


Garrison Lane, 


Manufacturers Birmingham 
of the Ж 


SIMPLEX 
20, Bucklersbury, 


SYSTEM LARGE 
For Electric -— "T E7 шше. — 7 STOCKS 
Wiring. me 1 Z^ X] TED FOR 
ыс | t AN IMMEDIATE 
Awarded. DELIVERY. 


Four Gold ATedals 


3 


ONE of our Specialities. 


HEAT 
RADIATORS 


From 25/= Complete. 


ILLUSTRATED LIST READY SHORTLY. 
WRITE FOR QUOTATIONS, 


THE SUN 


ELECTRICAL CO., LTD., 


Some. 118-120, Charing Cross Rd., 
dm LONDON, W.C. 


^ | Telegrams: “ SECABILIS, LONDON.” 
Telephone Nos. 2292 and 2289 GERRARD. 


pe nein 
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TRAINING ELECTRICAL ENGINEERS. 


А A Ae atm E 
4 + 
. The Electrical 
i I ae Т? Vas. йу." 
i e. Low 


i^ Standardizing, Testing & Training Fnstitution, 
[| . | FARADAY HOUSE, 
oS Lo дл, ЖОЧИНИ ROW, LONDON, W.C. 
- 1 "A тоса jebed 1989. — — Removed to New ond Specially Designed Premises 1908 
МУ I 3 thorough Theoretical and Practical Training, and qualifies the sons of gentlemen for cinements in 
ares i med eer a seid ni e al seventy engine i Mon e =ч Me ec, 2 
Mr AS. Telephone No.: 9999 Central, Telegraphic Address: '* Standardizing, London." 
Ё ~ P " Морзе wil Ше еш on application to the Secretary, Faradey House, Southampton Row, London, W.C. 


LEATHER 


BELTING 


JAMES HENDRY. 
BRIDGETON, GLASGOW. 


London Address: 7, BISHOPSGATE STREET WITHOUT, E.C. 


ROSS' PATENT 


SPEED REDUCING GEAR. | 


SPECIALLY ADAPTED FOR COUPLING TO 
ELEGTRIO MOTORS—FOR ALL PURPOSES 
HUNDREDS IN USE. 

POSITIVE IN ACTION. ANY RATIO OF REDUCTION. 


R. G. ROSS & SON, ENGINEERS, 


Greenhead Engino Works, QLABQOW, 


mit conc mtl 


SoLE MAKERS OF KiGaY's PATENT STEAM 
HAMMERA&. | 


Hosted by Go OQ Le 


iy 


Telephone? Telephone: 
Thom, Patricreft,’’ 69, Eccles, 


BORE HOLES FOR MINERALS, 
ARTESIAN BRINE, AND OIL WELLS. 


CONTRACTOR. 


Manufacturer of all Systems of 
EARTH BORING PLANTS. 
STEAM ENGINES & WINCHES. 
BORE HOLE Ў DEEP WELL PUMPS. 
BOILER FEED DONKEY PUMPS, yc. 


E 
Cy 
RA 


4 

* 
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PRINTER POM THE FROFRIZTONS, THE CLECTRICAL FUSLIEHING 69., LYO GY L UPSCOTT ILL, AT THE LONDON à BOUNTY 
PRINTING WORKS, SAEAAM DUILDINGUN, DAUAY һана, Wa., AWO FUSLINMED юу THE HAID FROFR EYORO af 
4, BOUTHAMUrTON "OW, HMOLEORN, LONDON, ш. 9. 


Hosted by Google | 
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6. No. 6. SIXPENCE NET. [COPYRIGHT. 
3 ssue,) U.S.A. and Canada 20cents(post free). December 15th, 1906. 


SPECIAL. 
| REET а 


The Victoria Falls 
Power Scheme. 


The New Wireless 
Discoveries. 


NEXT MONTH. 


THIRD 
ANNIVERSARY 
NUMBER. 


(See announcements inside.) 


THE ELECTRICAL PUBLISHING CO., LTD., 
4, SOUTHAMPTON Row, LowpoN, W.C. 


m EDITED ДУ THE? FEALDEN | 


' 
г 


HIGH-GLASS TOOLS 


For Miners and Contractors. | 


PICKS, SHOVELS, SPADES, 
FORKS, HOES, AXES, HAMMERS, 
WEDGES, CROWBARS, с. 


HAND and POWER BORING 
MACHINES for Rock and Coal. 


MINER'S DRILL STEEL. 


Pich and Hammer Shafts. 


The Hardy P Patent Pick Co., Ltd., 


SHEFFIELD, ENGLAND. 


“For want of a Screw” 


| SCREWS 


which will not be 


“Found Wanting” 


are those made by 


The Automatic 


Standar d Ser ew Co., Terminals, B.A., & 


Church Street, Whitworth Machine 
Halifax, England. Screws, Oc. 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE, 


PRACTICAL BOOK.$—You can obtain your Technical and Commercial 


Books from the Electrical Publishing Co., Ltd., without trouble or 


difficulty! See Important Notice below. 


The Electrical Magazine. 


An International Record of Electric Progress. 
THEO. FEILDEN, Editor-in-Chief. 


Head Offices: 4, SOUTHAMPTON ROW, HOLBORN, London, W.C. 


Telegraphic Address: ‘‘ Опсопјогт, London.” 


ANNOUNCEMENTS. 


Important Notice.—The Electrical. Magazine 
(except special numbers) will in future be published 
in the middle of each month. 7 


ALL Communications to be addressed to Head Offices. 


Communications (other than advertisers’) requiring a reply 
must be accompanied by postage or stamped addressed envelope. 


ADVERTISEMENTS. — Copy should be forwarded 
not later than the roth of month for following issue. 


L. SCHEFF, Advt. Manager. 


BINDING CASES TO NON-SUBSCRIBERS.—Electric 
blue art cloth, gilt lettered (to take six issues) 1s. 8d. post 
free. Half calf, 3s. 3d. 


ANNUAL SUBSCRIBERS' BINDING CASES.—T hose 
Subscribers who have not yet received their Binding Cases 
should immediately apply for same (a postcard will do), 
stating plainly whether the Cases are required to take 
Literary Only, or both Literary and Advts. We strongly 
advise the latter, as the advertisement pages contain the 
announcements of leading British Electrical Firms and 
other special information, and are often of great value 
for reference purposes. 


————————M—À — MÀ — M—M —À —— — —— —— M 


American Correspondents Take Note. 


By every mail we receive letters from the United States 
understamped, ín many cases a 2-cent stamp being affixed 
only. | We request American Firms to please instruct 
their Mailing Departments that the postage to England ts 
5 cents per oz. In consequence of the errors made on 
the other side, delay in delivery here is frequent, and the 
aggregate annual cost to *' The Electrical Magazine?’ is 
somewhat heavy. 


PRACTICAL BOOKS 


Telephone No. : 6494 Gerrard. 


SUBSCRIPTION RATES (Prepaid). 


Great Britain j . 10/6 per annum. 

Colonies and foreign countries . 12/6 " 
, Embracing the following: Twelve illustrated issues, on 
art paper (comprising two volumes), Special Issues, Binding 
Cases with Title pages and full Indexes, and access to the 
Intelligence Dept. of the Electrical Publishing Co., Ltd. 
Address: Subscription Dept., The Electrical Magazine, 
4, Southampton Row, Holborn, London, W.C. 


N.B.—A copy of Popular Electricity will also be 
presented as published to Electrical Magazine subscribers. 


The Electrical Magazine isobtainable at Railway Bookstalls 
and Newsagents' throughout the United Kingdom. 


AGENTS ABROAD: 
Europe: F. Tennant Pain, 8, Rue Favart, Paris. 
MALTA : J. Critien, Valetta. 
Unitep STATES: The International News Co., New York. 
САМАРА: The Montreal News Co., Ltd., Montreal. The 
Toronto News Co., Toronto. 


AUSTRALIA: Gordon & Goich, Melbourne, Sydney, 
Adelaide, Brisbane, Perth. 


TasMANIA: Gordon & Gotch, Launceston and Hobart. 

SOUTH Arrica: Central News Agency, Ltd., Johannes- 
burg, Cape Town, Bloemfontein, Port Elizabeth, Durban, &c. 

CHINA, JAPAN, STRAITS SETTLEMENTS: Kelly & Walsh, Ltd. 

INDIA: Wm. Dawson & Sons, Ltd., and Thacker, Spink & 
Co., Bombay, Calcutta, Simla. 

Jamaica : Sollas & Cocking, Kingston. 

SOUTH AMERICA: Carlcs Mackern; Juan Grant & Co., 
Buenos-Aires. Bailey & Co., Valparaiso and Iquique. 


If any difficulty is found in securing this journal anywhere, 
please send a postcard tothe proprietors, The Electrical Publish- 
ing Co., Ltd., 4, Southampton Row, Holborn, London, W.C. 


For Engineers, Manufacturers, Contractors, 
Students, Apprentices, Mechanics, Gc., Gc. 
The Electrical Publishing Co., Ltd., present, in the Literary Section of The 


ELECTRICAL MAGAZINE, a list of specially recommended Books of standard merit 
| and great utility dealing with the Commercial, Industrial and Scientific sides of 

electrical and allied work and study. The Electrical Publishing Co., Ltd., strongly 
| recommend the regular perusal of this list by those who desire to keep up to date. 
| It will be a regular feature of The ELECTRICAL MAGAZINE onwards and will 
be amended and added to as new works are published. Any book or set of books 
can be supplied on short notice by the Electrical Publishing Co., Ltd., at the 
published prices given against each. Any Commercial or Technical Book on the 
market and not mentioned in the list can likewise be obtained for our clients. 

N.B.—Juestions will be gladly answered and full information giten upon any 


book, but letters requiring an answer must be accompanied by a penny stamp or a 


postcard. 
Communications to be addressed to The Electrical Publishing Co., Ltd., 


4, Southampton Row, Holborn, London, W.C. 
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Buyers 


Guide. 


The display announcements of the respective firms tncorporated under this heading can be quickly 
found by referring to the Alphabetical Index to Advertisers which follows. 


Arc Lamps. 
AC wer Ltd., St. Paul’s Crescent, Camden Town, London, 
V 


Crompton and Co., Ltd., Salisbury House, London, E.C. 

Electric & Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 

о and Phillips, Ltd., Victoria Works, Charlton S.O., 
Kent. 

eon Electric Co., Ltd., 151, Queen Victoria Street, London, 


Arc Lamp Lowering Gear. 
North Western Electrical Appliance Co., Railway Appliances 
Works, Cathcart, Glasgow. 


Artesian Wells. 
John G. Thom, Patricroft, Manchester. 


Bearings. 
Hyatt Roller Bearing Co., 47, Victoria Street, London, S.W. 


Belting. 
James Hendry, Bridgeton, Glasgow. 


Boiler Accessories. 
Alex. Turnbull and Co., Ltd., Bishopbriggs, Glasgow. 
Winn, Charles, & Co., St. Thomas Works, Birmingham. 
Boilers. | 
Babcock and Wilcox, Ltd., Oriel House, Farringdon Street, 
London, E.C. 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 
Richard Hornsby and Sons, Ltd., Grantham. 


Braiding Machines. 
High Speed Braiding Machine Co., Ltd., Dame Agnes Street, 
Nottingham. 
Cables. 
Connolly Bros., Ltd., Blackley, Manchester. 
India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd., 
106, Cannon Street, London, E.C. ; and Silvertown, E. 


Condensing Plant. 
Frank Pearn and Co., Ltd., West Gorton, Manchester. 


Conduits. 
Simplex Conduits Ltd., Garrison Lane, Birmingham. 
Controllers. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 


Frank Suter and Co., Ltd., 66, Berners Street, London, W. 


Conveying Plant. 

Babcock and Wilcox, Ltd., Oriel House, Farringdon Street, E.C. 
Cranes. 

Ed. Bennis and Co., Ltd., Little Hulton, Bolton. 

Thos. Broadbent and Sons, Ltd., Huddersfield. 

Craven Bros., Ltd., Osborne Street, Manchester, and at Red- 


dish. 
Temperley Transporter Co., 72, Bishopsgate Street Within, 
London, E.C. 


Destructors (Refuse). 
Meldrum Bros., Ltd., Timperley, Manchester. 


Dynamos and Motors. 

British Electric Plant Co., Ltd., Alloa, N.B. 

Crompton and Co., Ltd., Salisbury House, London, E.C. 

Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 

Electromotors, Ltd., Openshaw, Manchester. 

Frank Suter and Co., Ltd., 66, Berners Street, London, W. 

oe Electric Co., Ltd., 71, Queen Victoria Street, London, 

J. H. Holmes and Co., Newcastle-on-Tyne. 

India-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd., 
106, Cannon Street, London, Е.С.; and Silvertown, E. 

Industrial Engineering and Motor Co., Ltd., 12, Exchange 
Street, Manchester, 

Morris-Hawkins Electrical Co., Ltd., 17, Charing Cross Road, 
London, W.C. 

Newton Bros., Derby. 

Thomas Parker Limited, Wolverhampton. 

Phoenix Dynamo Mfg. Co., Ltd., Bradford, Yorks. 

Rhodes Electrical Manufacturing Co., Ltd., Bradford. 

yon Electric Co., Ltd.,151, Queen Victoria Street, London, 
Е.С. 


Economisers (Fuel). 
E. Green and Son, Ltd., Wakefield. 


Electric Fittings (Ship, House, and Shop). 


McGeoch, William, and Co., Ltd., 108, Argyle Street, Glasgow. 
Frank Suter and Co., Ltd., 66, Berners Street, London, W. 


Electrical Instruments. 
уа Bros. and Thompson, Ltd., 34, Queen Street, London, 
.C. 


Electric Cooking Utensils» 


The General Electric Co., Ltd., 71, Queen Victoria Street, 
London, Е.С, 


Electrical Equipment (Complete). 

A. E. G. Electrical Co. of South Africa, Ltd., 125, Charing: 
Cross Road, London, W.C. 

British Westinghouse Electric and Manufacturing Co., Ltd., 
Norfolk Street, Strand, London, М.С. ' 

Crompton and Co., Ltd., Salisbury House, London, E.C. 

J. H. Holmes and Co., Newcastle-on-Tyne, 

India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd. 
106, Cannon Street, London, E.C. ; and Silvertown, E. 

Mountain and Gibson, Ltd., Elton Fold Works, Bury. 


Engines (Steam, Oil, and Gas). 
Campbell Gas Engine Co., Ltd., Halifax, 
Cundall, Sons and Co., Ltd., Shipley, Yorks. 
Diesel Engine Co., Ltd., 179, Queen Victoria Street, E.C. 
Richard Hornsby and Sons, Ltd., Grantham, 
Charles D. Phillips, Newport, Mon. 


Engravers. 
Carl Hentschel (1906) Ltd., Meisenbach Works, West Norwood, 
London, S.E. 


Fans. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
Electromotors Ltd., Openshaw, Manchester. 
со Electric Co., Ltd., 71, Queen Victoria Street, London, 
‚С. 


Furnaces (Compressed Air). 
Ed. Bennis and Co., Ltd., Little Hulton, Bolton. 


Fuse Boxes. 
Reason Manufacturing Co., Ltd., Lewes Road, Brighton. 


Gas Power Plant. 
Industrial Engineering and Motor Co., Ltd., 12, Exchange 
Street, Manchester. 


Generators. 
Crompton and Co., Ltd., Salisbury House, London, E.C. 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead. 


Hauling Gears (Electric). 
Clarke, Chapman and Co., Ltd., Victoria Works, Gateshead- 
on-Tyne. 
M. B. Wild and Co., Ltd., Argyle Street, Nechells, Birmingham. 


Lamps and Lighting. 
A. E. G. English Manufacturing Co., Ltd., 4/5, New Compton 
Street, Charing Cross Road, London, W.C. 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. 
General Électric Co., Ltd., 71, Queen Victoria Street, London, 
E 


ron 
D. Santoni and Co. (1906), Ltd , 15-17, Beauchamp Street, 
Holborn, London, E.C. 
Frank Suter & Co., Ltd., 66, Berners Street, London, W. 


Lifts. 
A. Smith and Stevens, Janus Works, Queen's Road, Battersea, 
Loudon. 
Wm. Sprowson and Co., Newton Heath, Manchester. 
R. Waygood and Co., Ltd., Falmouth Road, Great Dover 
Street, London, S. E. 


Machine Tools. 
Bateman's Machine Tool Co., Ltd., Hunslet, Leeds. 
Craven коше Ltd., Osborne Street, Manchester, and at 
Reddish. : 
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To Engineers, Manufacturers, Students and Others.—It is important ti 


| Buyers’ Guide—continued. 


Machine Tools (continued). | 
John Holroyd & Co., Ltd., Milnrow, Lancs. 
.. Hulse and Co., Ltd., Ordsal Works, Salford, Manchester. 
B. & S. Massey, Openshaw, Manchester. | 
Charles D. Phillips, Newport, Моп 
К. С. Ross and Son, Greenhead Engine Works, Glasgow. 
John Stirk & Sons, Ovenden Road, Halifax. 
Measuring Instruments. | 
Ferranti, Ltd,, Hollinwood, Lancs. | 
.  NalderBros., and Thompson, Ltd.,34, Queen St., London, Е.С. 


Mechanical Stokers. 
Ed. Bennis and Co.; Ltd., Little Hulton, Bolton. 
Meldrum Bros., Ltd., Timperley, Manchester. 
Meters. | 
. Ferranti, Ltd., Hollinwood, Lancs. . 
The Reason Manufacturing Co., Ltd., Brighton} 
Mining Tools. | 
Hardy Patent Pick Co., Ltd., Sheffield. 
Motor Starters and Regulators. | 
Electric and Ordnance Accessories Co., Ltd., Stellite Works, 
Birmingham. | 
Office Equipment. 
Rockwell-Wabash Co., Ltd., 69, Milton St., London Wall, E.C. 
Stolzenberg Patent File Co., 50-53, Bishopsgate Street Without, 
-~ London, E.C. >- | 
Packing (Metallic). 
Lancaster and Tonge, Ltd., Pendleton, Manchester 
United States Metallic Packing Co., Ltd., Bradford. 
Photo Copier (Electric). 
J. Halden and Co., 8, Albert Square, Manchester. 
B. J. Hall and Co., Ltd., 39, Victoria Street, London, S. W. 
Printers. — 2 
London & County Printing Works, Drury Lane, London, W.C. 
Publishers. ^ 
The Electrical Publishing Co., Ltd., 4, Southampton Row, 
London, W.C. 
ша Green & Со., 38-41, Paternoster Row, London, 


Pumps and Pumping Machinery. 


Crompton and Co., Ltd., Salisbury House, London Wall, E.C. 

Edwards Air Pump Syndicate, Ltd., 3 and 5, Crown Court, 
Old Broad Street, E.C. 

Frank Pearn and Co., Ltd., West Gorton, Manchester. 
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You will find the List of Technical Books (with particulars and prices) 
given in the Literary Section inValuable to you. 


To Electrical Manufacturers. 


Trade 


In 


may have been good with you in 1906 or just the reverse, 
or perhaps only fair. Whatever it has been—good, bad or 
indifferent—we can show you the way to increase it remunera- 
tively and inexpensively in the coming year. We can save 
you money, ease your business worries, increase your 


customers, solidify your present connection and create a 


demand for your goods where they were never required 
before. We сап serve you in other ways. These are not mere 
figures of speech. We will prove it to you. LISTEN! 


Expansion 


of business depends mainly upon three important factors. 


The right goods, the ability to find constant and growing 


markets, and the faculty of selling well. But all naturally 
depend upon publicity of some sort. Every method devised 


of selling anything in this world simply means a species 


of publicity, from the word of mouth on the public Exchanges 
to the printed label on a packing case. 


1907 


we shall be able to show British Electrical manufacturers 
how by spending less money they can get better results 
than they have ever obtained before. A tall order! Nothing 
of the sort. There has hitherto been no co-operation for 
mutuality of interests between publisher and manufacturer, 
and no properly organised Electrical Publicity organisation 
in this country. We are going to alter all that. For 
twelve months we have been maturing an unique scheme 
in this direction; and we are now in a position to offer 
you, during 1907, at a very moderate cost, the most advanced, 
most forceful, most convincing and most influential publicity 
obtainable, with a decrease both in your advertising and 
printing bills. The scheme embraces the whole of 1907 and 
not part of it. To take advantage of its provisions, if you 
are not already negotiating with us, write us without delay, as 
we close down upon it with our January Anniversary Number. 


Address: 


а e . ices ET Electri M ine’’ 
The Electrical Publishing Cò., Ltd. 9" popular Electricity h 


4, Southampton Row, London, W.C. 
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“THE LANCASTER” (к.т.м.) 


M 


STEA DRYERS 


Are the most efficient and re- 
liable Steam Separators on 


Separate the water by the 
double actions of centrifugal 


the Market, 


SEND FOR 
ILLUSTRATED 
CATALOGUE, 
LIST OF 
USERS, 


force and gravity. 


FIRST 
ORDERS 
ARE ALWAYS 
SENT “ON 
APPROVAL.” 


ETC. 


“The Lancaster” Steam 
Dryers are largely used by 
the leading Steam Turbine 


STANDARD SIZES, 2in. to 
isin. Can be had with or 
without stop valve. 


LANCASTER & TONGE, tta. 
PENDLETON, MANCHESTER. 


MAKERS OF "THE LANCASTER" STEAM TRAPS, METALLIC PACKINGS, SPIRAL SPRINGS, ETC.. ETC. 


THE REASON MANUFACTURING CO. 


LID. 


N EW BRIGHTON. 


ELEGTROLYTIG 
—METLHK.— — 


PERMANENT, 
STABLE, 
UNALTERABLE, 


FRICTION ERRORS, | 
MAINTENANCE COSTS, 
LOST UNITS, 

STARTING "ROUBLES.: 


LOW DROP. HERMETICALLY SEALED. 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE, 


_ ELECTRIC 
OVERHEAD | 
TRAVELLING CRANES. 


UP TO 


тоо TONS 


CAPACITY. 


| W E NEVER TIRE of answering enquiries, and if there 
is anything you don't know about Electric Overhead Cranes write us, 
ring us up on the telephone, | or wire us; and we will do our best 


to help you. 


Our new Catalogue will interest you. 


THOMAS BROADBENT 8 SONS, Ltd., 
‘HUDDERSFIELD. 


| Telephone I юз, Telegrains " BROADBENT, HUDDERSFIELD.” 


VN 
~. 
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GREENS Pe ы, 


AT ELECTRIC LIGHT AND POWER STATIONS. 
MAKES 


HIGH TEMPERATURE FEED-WATER ALWAYS 


READY IN LARGE VOLUME FOR EMERGENCIES. 
EASY. 


Я 
WASTE 


Heat 
Utilised, 


HIGH 
TEMP®: 


Feed to 
Boilers. 


| E. GREEN & SON, 
Ld. 
WAKEFIELD. 


Also at MANCHESTER, LONDON & GLASGOW. 
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Patents 


USED THE WORLD OVER. 
HIGH-CLASS 


| BOILER MOUNTINGS. 


ALEX. TURNBULL © CO. Ltd, «s 


“Valve, Glasgow." 
BISHOPRBRIGGS. | GLASGOW. Codes, “Western Union” апй'“А.В.С.” 


TELEPHONES, 


National, 4394 
Corporation, S. 49 
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The Subscription List is now open and will close on or before Wednesday, December 19th, at 
& p.m. for Town, and on or before Thursday, December 20th, at 4 p.m. for Country and 
Continent. 


Applications from Shareholders of the British South Africa Company will be received up to Friday Morning, December 2151, 10 a.m. 


(Registered in Southern Rhodesia under The Companies Or dinance, 1895.) 


THE 


SHARE CAPITAL - - £3,000,000, 


DIVIDED INTO 


1,000,000 Ordinary Shares of £1 each.—Present Issue ... —....  .. £1,000,000. 
2,000,000 Preference Shares of £1 each. e. 7.4  .. £625,000. 


Subscriptions for an issue of £625,000 Dehentures at 95 per cent. have been guaranteed conditionally on' 
full allotment of the present issue. These Debentures will form part of:an authorised issue of £3,000,000 
Dehentures, redeemable in 30 years at 10 per cent. premium: 


625, 000 Preference Shares are now offered for subscription at par, 


Se PAYABLE :— 


1 б per Share on Application. , 

1 G 53 з Allotment: . 

2 6 зз » Tst February, 1907. 

50 yg 35 Ist April, 1907. 

50 LES 39 4st duly, 1907. 

50 33 Уз 1st ,October,. 1907. 
20 O 


edd 


Applications from Shareholders of the British. South Africa Company will, nave a PREFERENCE IN ALLOTMENT 
to the extent of 312,500 Shares. | 


— 


Payment in full may be made on allotment or on the due date of any instalmont, and interest at the rate of 5 por cent. per annum will 
accrue from the date of tke prepayment of ша шп: 


E Shares will, after. two years from 17th October, 1906, be entitled to a Cumulative Dividend of G per- 
cent. per annum in priority to the Ordinary Shares, and, in addition, be entitled to share pro rata. with the Ordinary 
. Shares in such of the surplus profits distributed in any year up to a total Dividend in such year of 1O per cent. upon 
the paid up Preference, Share Capital. | : | | 

The British South Africa Company will pay interest at the rate of 5 per cent. per annum during the construction 
period. ending 31st December, 1908, upon ‘the amounts for the time being pud up on -the Preference Shares from the: 
dates of payment of the respective instalments. 


The.whole of the 1,000,000 Ordinary Shares will be allotted to the African Concessions Syndicate, Limited, 
for the purposes hereafter mentioned. 


Directors. 
THE MOST HONOURABLE THE MARQUESS OF WINCHESTER, resident, Amport, St. Mary's, Andover, Hants. 
H. WILSON FOX, Eso, Manager of the British South Africa Company, Vice-President, 4 Halkin Street, S.W. 
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PROSPECTUS. 


This Company is formed for the general purposes stated in the Memorandum of Association, and more particularly to supply 
the immense existing and prospective industries of the Rand and of Rhodesia with electrical power generated from the 
Victoria Falls on the Zambesi rver in the Territory of the "TRIS South Africa Company, and at auxiliary steam 
power stations in the vicinity of Johannesburg. 

Large sums have been expended upon investigations in connection with the present undertaking, and engineers of 
the highest authority in Great Britain, the Continent and America have been consulted and have made exhaustive reports. 
The conclusions arrived at are embodied in the accompanying report of the Engineers-in-chief, Sir Douglas Fox & Partners 
and Sir Charles Metcalfe, Bart. | 

The Company will acquire a к right to develop 250,000 E.H.P. at the Victoria Falls, and the exclusive dehi 
to deliver power from the Falls to the Transvaal Colony. These rights have been granted for a period of 75 years under 
a lease granted by the British South Africa Company to the African Concessions Syndicate, Limited. 

The Company will also acquire, as a going concern, the whole of the steam-driven electrical power plant and under- 
taking of the General Electric Power Company at Driehook, near Germiston on the Witwatersrand, with an installed capacity 
of 5,000 H.P. That Company is now supplying power to a number of important mines of the Consolidated Goldfields of 
South Africa Group and has also other advantageous contracts including that for the lighting of the township of Germiston. 
This plant is the largest on the Witwatersrand, and its acquisition will enable the Company to sell power immediately on 
a profitable basis. 


POLICY OF THE COMPANY. 

The immediate supply of the Witwatersrand market must at the outset be the first object of this Company. The 
Engineers have advised that a large reserve steam station must form an integral part of the complete installation for the delivery 
of power from the Falls to the Rand, and further state :— 

* Whilst we feel assured that the results from -working the complete project will yield excellent returns, we are strongly in favour 
` “of the policy of beginning operations with the reserve station ; ; indeed, there is no difficulty in showing that this is the common- 

* sense course to pursue.’ 

In accordance with this advice, the Company will, therefore, in the first instance, erect а steam- driven. 
station in the vicinity of Johannesburg with a- total generating capacity of 24,000 H.P. for the purpose of supplying. its 
customers with electrical energy until such time as the erection of a transmission line from the Falls and the necessary. works’ 
have been completed. ^ The construction of this steam-driven plant will be carried out by the Allgemeine Elektricitats- 
Gesellschaft of Berlin, and it will be possible to commence delivery of power from it within two years. A. freehold site 
suitable for the erection of such a station has already been secured at a point’ where first-rate facilities exist for the- 
‘delivery of coal, and an abundant supply of feed and condensing water can be obtained on good terms of which the cost 
has been taken into account by the Engineers in arriving at their estimates of profits. 


THE WITWATERSRAND MARKET FOR POWER. СЄ 

The mining and metallurgical industries of the’ Witwatersrand provide an immediate and remunerative market for 

«electrical energy. In connection with this market the Engineers say:— 

* As bearing on the question of thé market for power in the Transvaal Colony, the following figures taken from the Amad Report. | 
of the Government Mining Engineer for the Colony for the year ending 3oth June, 1905, are "of interest and to the point. It is 
there stated that there were installed at that date 281 999 horse-power, and of this amount 238,822 horse-power were ‘on ‘the | 
Witwatersrand. We are of opinion that this will be much increased at no distant date. | 

“Our own investigations on the Rand lead us to believe that. the market for power possesses remarkably favourable features. 
The load factor is unusually high, and the present cost of locally-produced power considerable. The price at which we understand 

. your Company is prepared to SUD power to the mines in bulk represents a saving of not less. than до per cent. of. the presens : 
average cost. 
- "The. present. time affords a. unique, opportunity-—for-- providing-an~ Жазбай йор on-a- large scale-for thé- :süpply- ef: power iO 
| «cheaper rate than any the mines have yet reached іп their attempts to reduce working expenses, and it must be done with ше least ^ 


possible delay." 
PROFITS FROM FIRST INSTALLATIONS. 


It is anticipated that the profits.from the existing General Electric station will cover all the general єс of. the- : 
Company up to the time when the larger station will be at work. x 

On- the completion of the larger steam- driven station the Engineers estimate that the. sale of 20,000 H. P. in bulk, at an 
average price representing not more ” ай 60 per cent. of the present average cost of power on ‘the’ Witwatersrand, will ‘admit, 
after provision has been made for the -payment of interest on the proposed issue of debentures, of the payment of a 
DIVIDEND AT THE RATE OF 8 PER CENT. PER ANNUM ON THE PRESENT ISSUE OF PREFERENCE SHARES. 

It is necessary to emphasise that it is to a great existing industry that this Company will look in the first 
instance for its returns. The output of gold from the Witwatersrand for last month was 533,733 ozs., valued at 42,265,625, 
and for the year ended June 3oth, 1906, 5,192,900 ozs., valued at 422,058,037. А cheap and plentiful supply of power 
“vould permit of the introduction of further labour-saving machinery for the working of ше mines, thus affording larger 
employment. for skilled white labour and reducing the demand for unskilled labour. ; 


. CONTRACTS FOR POWER. 

The Consolidated бейбей of South Africa, Limited, acting on behalf of the Group of Companies with which it is 
‘associated, has contracted to take power from this Company as and when required up toa total amount of nearly 10,000 H.P. for a 
period of ten years, dating from ist January, 1909, and has intimated that the probable requirements of the group will 
exceed 6,000 H.P., and, if labour be available, 7,500 H.P. by the end of 1908. 

^^ The Company has also the preferent right to supply power in bulk on the best terms to any Company attached to 
‘Messrs. Н. Eckstein & Co. or to the Rand Mines, Ltd., which may decide to purchase such power. 

Preferential rights have also been secured in respect of the mines known as the Albu and the Lewis and Marks Groups. 

The above groups control the bulk of the producing and deep-level mines on the Central Section of the Witwatersrand 


Main Reef. 
WAYLEAVES. А 


With regard to wayleaves, the existing law in the Transvaal Colony does not permit the Government to give formal 
rights until works are being actually carried on. Meanwhile the survey of the necessary power line within the Witwatersrand 
-area has been made and the consents of all the owners of. ground which will be traversed by the line have been obtained. 
The existing station of the General Electric Company, which will be taken over immediately, has already sufficient wayleaves 
for present purposes, and its acquisition will at once place this Company in the position to apply for the extended 
facilities which will be required in the future. 


FACILITIES AT VEREENIGING. 


Arrangements have been made with Messrs. Lewis and Marks and the Vereeniging Estates Company, Limited, under 
"which the exclusive right has been secured for this Company to erect an auxiliary steam-driven station at Vereeniging on very 
favourable terms, 


DEVELOPMENT OF THE FALLS. 


A portion of the present capital will be devoted to the construction of hydraulic works near the Falls upon a scale 
sufficient to admit of an initial development up to 50,000 H.P. 
In regard to the proposed works the Engineers state as follows :— 

d The natural features at Victoria Falls lend themselves admirably to the generation by hydraulic power of electrical energy ; the 

* water supply for the proposed project at the low-water season is ample even in a year of drought, and the construction of the proposed 
' “works presents no engineering difficulties. 

* Neither the costly rock excavation, nor the elaborate protective measures against ice such as are necessary at Niagara Falls, are 
“required on the Zambesi. Неге the water flows clear and calm, and it is remarkably free from suspended matter, a most desirable 
i quality е hydraulic machinery is concerned. 'Тһе quantity of water available is practically unlimited so far as the present purpose 
© 1s concerne 

“It 15 proposed, in the first instance, to instal machinery for the production of 50,000 horse-power, which is more than sufficient 
“for the first installation of power on the Rand. The balance would be available for local industries, and could be supplied at a 
* cheap rate. 

«In view of future development, we would advise that the intake works in the river and the canal be made large enough for 
* double the above amount. Future development would be carried out by a prolongation of the canal in the direction of the next 
* bend of the river. 

« We are fully alive to the necessity of jealously guarding from spoliation the magnificent natural spectacle of the Falls. In the 
* case of the railway and the bridge we have succeeded in silencing adverse criticism in this respect ; we have, therefore, in planning 
“the hydraulic works, made it our special study that they will in no way interfere with the beauty of the scenery, but will remain 
«invisible from any of the points of vantage favoured by visitors to the locality." 


TRANSMISSION TO THE WITWATERSRAND. 


. The feasibility of supplying power from the Falls to the Transvaal Market has been most carefully studied, and it 
will be seen from the Engineers’ report that international authorities of the highest eminence are unanimous in the opinion that 
the delivery of power to the mines will present no special difficulties, and that a continuous service can be maintained. 


A new and special feature of the proposed installation will be the employment of a system of hydraulic 
accumulation of energy at the distributing end of the transmission line in order to make profitable use of that 
considerable proportion (estimated at not less than one-quarter) of the transmitted power, which, owing to the intermittent 
character of the daily demand, would otherwise be entirely wasted. The full patent rights for Rhodesia and the Transvaal 
éor this system will be acquired by the Company. 


In regard to this system of hydraulic accumulation the Engineers state :— ` 


“Yo the all important question of continuity of service, we have, in consultation with Mr. Mershon, Mr. Arthur Wright and other 
“experts, devoted much attention. We concur with Mr. Mershon that the best results will be obtained, in the first instance, by the 
“ employment of a steam reserve station on the Rand itself, coupled with a system of hydraulic accumulation of power in its vicinity. 
© So far'as we are aware, no such combination has been previously utilised at any installation. It has the advantage of ensuring 

. * absolute continuity of service (a 5/72 qua non condition on the part of the mine owners), and it will also give better financial results 
"than could be ebtained in any other way." | | | 


PROSPECTIVE MARKETS FOR POWER. 


While great present importance is attached to the existing market for power now offered by thc Rand gold- 
&mining industry, it is not considered that the future requirements of the Transvaal Colony for cheap electrical energy will 
бе confined to that industry. Thus it is hoped that there will be important | openings for its use in connection with 
irrigation in. the.. valleys, of, the rivers . adjacent .to. the: route. of .the: proposed: transmission, line, and for the service of 
fight railways acting. as. feeders from the agricultural districts to the.trunk lines. | The possibility of the establishment of 
manufacturing and other industries also cannot be excluded. | | 


Owing, to the extraordinary facilities for the development of electrical power offered by the natural conformation of 
the Falls, the Engineers advise that it will be possible to generate power there at an exceptionally low capital cost per H.P. 
It should thus be possible to supply power to consumers near the spot at prices which will compare favourably with those paid 
un the vicinity of Niagara. It must be remembered in this connection that in {һе comparatively short period of seventeen 
years the demands for Niagara power, largely for chemical and metallurgical industries, have brought about the construction 
of works, which, when completed, will give an output of about 700,000 E.H.P., and there is thus ground for belief that 


"umportant industrial developments will be witnessed near the Victoria Falls. 


In justification of this belief attention is directed to the diversified. and widely distributed mineral resources of Rhodesia 


and to the valuable and varied character of its agricultural products. The soil is capable of producing high-class tobacco, 


сооп and many valuable cereals and fibres. The valleys of the Zambesi and of its tributaries should offer a favourable 


Фа 


field for irrigation, and although it is not possible at the moment to forecast the directions which the earlier developments will 
follow, sufficient is known to warrant the utmost confidence in the future of the market for power. 


FUTURE EXTENSIONS. | | | 


The existing large market for power on the Witwatersrand ; the permanent character of that field ; the necessity throughout 
South Africa of replacing unskilled labour where possible by mechanical appliances controlled by skilled labour, -and the | 
general. industrial requirements ‘of the Transvaal and Rhodesia, warrant the belief that the extension of the area of the 
Company's operations will be rapid. In this connection it will be seen that, in the opinion of the Engineers, the superiority of the 
water installation will be the more marked as the capacity of the installation is increased. In regard to an installation of 
comparatively small dimensions the Engineers say i= 222 oem Р су С 
.  . “To erect ап installation capable of delivering 32,000 horse-power from the Falls to the Rand, additional capital must be raised. 
 ** On the assumption that this will be done on the same basis as the present issue in equal parts of Shares and Debentures, carrying the same 
* interest as that now issued, this addition would, we estimate, earn sufficient to py TEN PER CENT. ON THE PREFERENCE 

. * CAPITAL which would then be issued.” | [ 

= | PURCHASE. 


The Company is promoted by the African Concessions Syndicate, Limited, which Company has fixed 41,000,000 in fully- 
paid Ordinary Shares in this Company, and £120,0co cash, as the consideration to be paid by this Company for the various- 
interests the African Concessions Syndicate, Limited, has agreed to sell. Out of this consideration, the African Concessions 
Syndicate, Limited, will provide 400,000 fully-paid Ordinary Shares for the British South Africa Company and 595,000 cash ; : 
100,000 fully-paid Ordinary Shares for the subscribers of the £625,000 5 per Cent. Debentures if allotted ; 100,000 fully-paid 
Ordinary Shares for the acquisition of the Patent Rights relating to the system of hydraulic accumulation of energy. 


The British South Africa Company holds a majority of the Shares in the African Concessions Syndicate, Limited, 
and has nominated two Directors on the Board of the. Company. i 

Mr. H. Wilson Fox and the Honourable J. R. Delap Tollemache, in addition to their interests as Shareholders in 
the African Concessions Syndicate, Limited, are interested in the sale of the patent rights in Rhodesia and the Transvaal 
above referred to. | | | 

Sir Charles Metcalfe is a Shareholder in the African Concessions Syndicate, Limited; Mr. Isaac Lewis is a member 
of Messrs, Lewis and Marks and a Shareholder in the Vereeniging Estates, Limited. 


CONTRACTS. 


The following Contracts have been entered into :— | 

1. 14th December, 1906, between The British South Africa Company of the one part and the African Concessions 
Syndicate, Limited, of the other part, being the lease for 75 years above referred to. 

2. 14th December, 1906, between the African Concessions Syndicate, Limited, of the one part and tbe Victoria 
Falls Power Company, Limited, of the other part, being the purchase Agreement above referred to. | 

3. I4th December, 1906, between the Consolidated Gold Fields of South Africa, Limited, of the one part and the 
African Concessions Syndicate, Limited, of the other part, being the Contract to take power above referred to, providing 
20,000 fully-paid Ordinary Shares in this Company for the Consolidated Gold Fields of South Africa, Limited. 

4. 14th December, 1906, between the General Electric Power Company, Limited, of Johannesburg, of the one 
part and the African Concessions Syndicate, Limited, of the other part, being the. Contract for the acquisition of the 


undertaking for £150,000 cash. mE u E 
5. 14th December, 1906, between the Victoria Falls Power Company, Limited, of the one part, the Vereeniging 


Estates Company, Limited, of the second part, and Messrs. Lewis and Marks of the third part, relating to facilities at 
Vereeniging above referred to, and providing 20,000 fully-paid Ordinary Shares in this Company for the Estates 


Company. 

A Е December, 1906, between the Allgemeine Elektricitats Gesellschaft of the one part and the Victoria Falls 
Power Company, Limited, of the other part, being the Construction Contract above referred to. | | 

7. 14th December, 1906, between the British South Africa Company and the African Concessions Syndicate, 
Limited, of the one part and Martin Luebeck, on behalf of the several Banks and Financial Ihstitutions, being the 


conditional Agreement for subscribing the 4,625,000 Debentures. 


À copy of the Memorandum of Association is printed on the back of this Prospectus and forms part of it. 

Applications for Shares must be made on the accompanying form and be lodged with Pari’s Bank, Gated, 
4 Bartholomew Lane, E.C., and Branches; British Linen Bank, 38 Threadneedle Street, E.C., Edinburgh, Glasgow and 
Branches; The Standard Bank of South Africa, Limited, 10 Clement's. Lane, E.C. ; Messrs. Emile Erlanger & Co., 
20 Bishopsgate Street Within, E.C. ; or to the Company's Offices, together with a deposit of 1s. per Share on the number 
-of Shares applied for. | 

No Allotment will be made unless the issue be fully subscribed. 

If there be no Allotment, the deposit will be returned without deduction, and if there be a partial Allotment, the 
surplus will be applied towards the payment due. 

Application will be made in due course for a settlement and quotation upon the London Stock Exchange. 

Copies of the Memorandum and Articles of Association and of the above-mentioned Contracts may be seen at the 
Offices of the Solicitors, Messrs. Hollams, Sons, Coward & Hawksley, 30 Mincing Lane, E.C., during the usual business 
hours until the closing of the subscription list. | 


Prospectuses and Forms of Application can be obtained from the Bankers, Solicitors, and at the Head Office of the Company. 


15th December, 1906. 
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THE VICTORIA FALLS POWER COMPANY, LIMITED. 


Table shewing number of Stamps used by Mines of Groups 
referred to in the Prospectus, as given in the Official Return 
of the Transvaal Chamber of Mines for September, 1906. 


ECKSTEIN GROUP. No. of Stamps. 


Bonanza, Ltd. 40 
The Crown Reef Gold Mining Co., Ltd. 120 
Robinson Central Deep 100 
New Modderfontein... 100 
The City and Suburban Gold шй: and Estate Co., Ltd. 160 
The Ferreira Gold Mining Co., Ltd. 120 — 
Village Deep .. s 150 
Robinson Gold Mining со. Ltd. 210 
Village Main Reef . 220: 
French Rand Gold Mining Co., Ltd. | 120 
RAND MINES GROUP. 

.Rose Deep, Ltd. 200 
Ferreira Deep, Ltd. 120 - 

| Geldenhuis Deep, Ltd. 200 . 

` Crown Deep, Ltd. Е 200 

Nourse Deep, Ltd. (? Nourse Mines, Ltd.) a 180. | 
Durban Roodepoort Deep, Ltd.. . eg [^ * оон 
Jumpers Deep, Ltd _ 100 
Glen Deep, Ltd. 100 


130 = be aaka 


Langlaagte Deep, Ltd. to 200. 


THE ALBU GROUP. 


Meyer & Charlton Gold Mining Co., Ltd. 


70 

_ New Goch Mines, Ltd. 120 

. The Van Ryn Gold Mines Estates, Ltd. di 160 

Roodepoort United Main Reef Gold Mining Co., Ltd. 110 
CONSOLIDATED GOLDFIELDS GROUP. 

The Luipaards’ Vlei Estate and Gold Mining Co., Ltd. ... 60 

Nigel Deep, Ltd. — 30 

Robinson Deep Gold Mining Co., Ltd. 250 

Knight's Deep, Ltd. 150 

Simmer & Jack East, Ltd. - 250 

Simmer & Jack Proprietary Mines, Ltd. ҮТ S. & J. 1) 320 

TOTAL 4,150 

Total number of Stamps at work on Rand during September, 1906 8,315 


NOTE.—The above Groups also control a large number of mines, 
which, though actively at work, have nof yet reached the 
producing stage. 
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THE VICTORIA FALLS POWER. COMPANY LIMITED. 
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together with - remittance for amount payable on application, fo any one of 
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This Form must be filled up and sent ent 


THE VICTORIA FALLS POWER COMPANY, LIMITED 


| Fo RR RR 
Issue of 625, 000 Preference Shares of £1 each. 
FORM OF | APPLICATION. MEM 
To the Directors of | Е _ 
THE VICTORIA FALLS POWER COMPANY, LIMITED. 


GENTLEMEN, 
"Having paid [SNC ERES NENNEN -the sum of S EEE эы ee eee - 
being 1/- per share on. РИН Shares of the above- named Company, 


I request you to allot to me that M of. shares, and I agree to accept the. 


same or any less number you may allot to me upon the terms of the prospectus i 


Ы 

7) Вст 
З of 15th December, 1906, and to pay. the balance of 19/- per share as thereby И 
Q 

9 provided ; and I authorise you to place my пате on the Register as the holder ^ 
7; 

© of the said shares. 
т 
€ Signature o RC er ER 
S F 

n Name (in ае а рО MR 
че | | 2 

-€- PLEASE WRITE | Address. БЕ а 
Е DISTINCTLY. | - ЕСКЕ Na dE ЗВ m 
& | ———— ——Á—— ————————— И 

ы 

t D rRNA NW TERME ORE tae ee 
o | | 

"X AE MP 

S ае ЖАМИ 1906. 

ER ——————M———Á—— — CH 
p OER Я ЕУ рсе 
Ҹә. a 


THE VICTORIA FALLS POWER COMPANY, LIMITED. 
| [ssue of 625, 000 Preference Shares of £i each. 


— —Á 


T M rA a малча gr rM ч 


== 


RECEIPT FOR DEPOSIT. 


Received this т the credit of THE VICTORIA 
FALLS POWER COMPANY, LIMITED, лот 
“the sum of с POUN re rr er shillings, being a 

deposit of 1/- per share on application Jor... cece cece shares. 
"v КОККЕ СКИ — 

£ e e 
ө Miia aire EE eu STAMP EISE 
Cashier. 


NOTE.—This Receipt must be retained to be exchanged-for a Share Certificale, 


е Google 


' 28 VICTORIA STREET, 
WESTMINSTER, Lonpoy, S.W. 


Toth December, 1906. 


Zo the Chairman and Directors of the 


AFRICAN CONCESSIONS SYNDICATE, LIMITED, 


701 SALISBURY HOUSE, 


Lonpon WALL, Е.С. 


DEAR Sins, 
VICTORIA FALLS POWER PROJECT. 


Since we received instructions from you in the Spring of 1905, we have had this matter 
under our careful consideration, and our enquiries have been continuously prosecuted up to the 
present time. 


The principal feature of the project in question we may summarise as the conversion of 
power at its greatest natural source in South Africa, the Victoria Falls, and its transmission with 
safety and reliability over a distance (according to the route chosen) of боо or 700 miles to the 
locality where exists the greatest demand, ze, the Gold Mines of the Witwatersrand. We need 
hardly here say that this gold mining industry is the most extensive and important in the World. 


Our investigations, which covered a wide field, were commenced at Victoria Falls, where we 
collected the necessary data respecting the water in the Zambesi River in that neighbourhood, 
measured its volume and velocity at various seasons of the year, and. surveyed the bed as well as 
the banks of the river for several miles both up and down stream. 


The knowledge we gained of the locality during the building of the Railway and the Victoria 
Falls Bridge was useful in the present case. 


Our conclusions were embodied in a detailed Report, accompanied by plans, delivered to you | 
on the return from South Africa of those members of our firm, Sir Charles Metcalfe, Bart., and 
Mr. С. A. Hobson, who were charged with the work. We, therein, had the satisfaction of shewing that 
the natural features at Victoria Falls lend themselves admirably to the generation by hydraulic power 
of electrical energy ; that the water supply for the proposed project at the low-water season is ample 
even in а year of drought, and that the construction of the proposed works presents no engineering 
difficulties. 


Neither the costly rock excavation, nor the elaborate protective measures against ice such as 
are necessary at Niagara Falls, are required on the Zambesi. Неге the water flows clear and calm, 
and it is remarkably free from suspended matter, a most desirable quality where hydraulic 
machinery is concerned. 


It is proposed to develop hydraulic power by means of a canal which will conduct water from 
a point we have selected on the left or northern bank of the river above the Falls, and to deliver it 
at a convenient spot near the top of the gorge at the first bend below the Falls. The water will 
be taken hence by means of a series of steel ducts, fixed on the slope of the gorge, and delivered 
to a power house situated near the water's edge some 350 feet below. The quantity of water 
available is practically unlimited so far as the present purpose is concerned. 


It is proposed, in the first instance, to instal machinery for the production of 50,000 horse- 
power, which is more than sufficient for the first installation of power on the Rand. The balance 
would be available for local industries, and could be supplied at a cheap rate. 


In view of future development, we would advise that the in-take works in the river and the canal 
be made large enough for double the above amount. Future development would be carried out by 
a prolongation of the canal in the direction of the next bend of the river. 


We are fully alive to the necessity of jealously guarding from spoliation the magnificent natural 
spectacle of the Falls. In the case of the Railway and the Bridge we have succeeded in silencing 
adverse criticism in this respect; we have, therefore, in planning the hydraulic works, made it our 
special study that they shall in no way interfere with the beauty of the scenery, but will remain 
invisible from any of the points of vantage favoured by visitors to the locality. 


TRANSMISSION LINE. 


The history of Electrical Power transmission during the last decade has been that of progress 
of the most astonishing rapidity. Тһе art of transmitting power for long distances is still in its 
infancy, but, it is a young giant which, as the servant of mankind, is likely to rival, if not to surpass, 
all its predecessors. ‘There is no actual but only an economical limit to it. ‘he cost of the work 
and the price obtained for the power delivered govern its success. 


What was supposed a few years ago to be commercially impracticable, is no longer so 
considered by those qualified to judge. 


Each successful instance of the harnessing of water power, coupled with its transmission over 
2 distance greater than any previously accomplished, has been but the stepping stone to yet greater 
achievements. A still wider field is constantly presenting itself to commercial enterprise and to scientific 
skill, and, as in all past experience of development work, each obstacle encountered has quickly 
produced the means to vanquish it. 

It is with confidence and satisfaction we can say that, with the demand which has arisen in 
the last few years for electric current at the high tension necessary to overcome the great distances 
submitted to it, there have been forthcoming, pari passu, the means alike for its production, . 
conduction and insulation. j | . ' 


е 


Жок In Great Britain, with,our abundant supply of fuel of the best quality, and for lack of, 
opportunity, we can point to no, great enterprise of this character. : Much good work has, however, 
been done on the Continent of Europe and in India; but it is on the American Continent that, 

‘up to the present time, are to be found the greatest opportunities and the most successful 
' achievements. 


We, therefore, think that you were wise in retaining the services of Mr. Ralph D. Mershon, of 
4New York, who, on all hands, is recognised as the leading authority on the transmission of 
electricity at high tension. We һауе had the advantage of prolonged personal consultations with ` 
Mr. Mershon, and we have also consulted with M. André Blondel, of Paris, and Dr. Tissot, of Bale, 
and we have been impressed with the unanimity with which all these specialists have declared that : 
the generation of electricity at the Victoria Falls, and its transmission to the Witwatersrand, on a scale 

| У sufficient to admit of the continuous delivery to the mines. of not less than 20,000: horse-power, is 
an enterprise which presents no special practical difficulties, and can be carried:out in a comparatively . d 


me Dc LL Lh LS -simple—manner, - previded- that-proper -precau tions -be-taken.— —— БНН ЫННАН Е sume aM RI quee 
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It. is. а great satisfaction to us that a body of such world-wide renown. and almost unlimited’ ` 
resources asithe Allgemeine Electrical Company of Berlin should co-operate with us in the execution - 
of the work and that their Chief Engineer, Professor Dr. G. Klingenberg, should-take charge on 
their behalf. ` | ' 


The meteorological conditions of the country through which the line will run are most favourable. 

| The troublesome ice and snow and high winds encountered in the United States and Canada do not  , 
¿Occur in the tropical and sub-tropical plateaux of South Africa. These are important considerations ` 

" where cables, insulators and towers are concerned. 


It is ttué that, at certain periods of the year, severe thunderstorms prevail, but the authorities 

previously quoted are agreed that damage from lightning can be effectually guarded against by the use | 

." of properly designed lightning arrestors. m 
x M. Blondel is of opinion (and his opinion is fully shared by Mr. Mershon) that the danger from 
lightning and of electrical surgings on the line can be satisfactorily gare for, if a sufficient number of 
lighfeiittg árréstors and dischargers of the proper type and with proper resistances be provided. As bearing 
upoh this point, we think it is most important to note the results of actual experience on the Rand. 


© ^. Mr. A. W. К. Pierce, Consulting Electrical Engineer of the Consolidated Goldfields of South 


cs wit А РР " » 
4 Africa, who has been engaged for some years in the management of a power station on the 
*Rand, referring to а Report to your Company in regard to the proposed distributing system of , 
:your Company for the Witwatersrand District, says :—. 
$ 4 
" Although thunderstorms are rather frequent and violent on the Rand during the rainy season, I can 
safely state, from my experience here, that practical immunity from interruptions caused by lightning can be- 
secured for such a scheme asis under discussion without serious expense. Several systems of multiple spark-gap 
lightning ajrestors with intermediate discharge paths are available and, by an intelligent selection of such a 
systém and its proper distribution in the various switch houses along the line, all discharges, both of high and 
low frequency, can be readily taken care of.” 


\ 


Mr. Pierce gives particulars of accidental interruptions for the year тооз, and adds :— 


“It ‘will be seen that the maximum total duration of all accidental shut-downs on any one circuit amounted to 
6 hours 48 minutes, which is considerably less than one-tenth of one per cent. of the total time that current 
was supplied. It must be remembered that the distributing lines of the Company have been in existence for eight 
years, and certain inefficient materials and methods of construction, which have been largely responsible for such 
interruptions as have occurred, need not be repeated in a new installation. The continuity factor of better than 
99'9 per cent. already obtained should, therefore, be readily increased in the proposed installation." 


It is not generally recognised that all the parts which make up a modern transmission line 
‘ are of a remarkably solid character, in no way to be compared with the construction of telegiaph 
Hnes. The type of line construction which is recommended by Mr. Mershon for this installation, — 
and on which his estimate is based, consists of the use of galvanized steel towers and long spans 
instead of the ordinary wooden or steel pole construction, with comparatively short spans. | 


“A number of such plants are now in operation,” says Mr. Mershon, “and a number more are being built. 
One of the largest in point of output is now being constructed by the writer, and will shortly be put into 
operation. The plant in question involves also one of the longest transmissions in the United States, the 
transmission distances of this plant being at present about 160 miles." 


“ In this plant the standard span is 550 ft. The towers, at the support of the lower cables, have a height 
of 49 ft., so as to bring the cable at the lowest point in the span, a distance of 30 ft. from the surface of the 
ground over which it is suspended. The spans in the case of the plant under contemplation, however, would 
preferably be 1,000 ft. The towers would have a height of approximately 60 ft., which would give a clearance 
between the lowest part of the cable and the ground over which it would pass of approximately 30 ft." 


Along such portions of the transmission line as are not near the Railway, it would be 
necessary to make a road for the use of the patrol-men and for the delivery of material necessary 
for repairs, etc. 
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The question of the actual route is one that we fèel requires a Sm deal of study. The 
merits of the longer route by the Railway, as against the shorter route straight across the country, 
cannot be correctly weighed until everything necessary to form close estimates of prime cost and 
annual expenditure is obtained. | Lo 


Ке 


This means surveys, which naturally occupy time, and these we are proceeding with as rapidly 
as possible. The preliminary reports from our Surveyors are very favourable, and we feel confident 
that a route much less difficult to traverse than many others which ‘have been successfully overcome 
will be finally selected. | | | | | 

| | 
CONTINUITY OF SERVICE. | 
| 


To the all-important question of continuity of service, we have, jin consultation with 


Мт. Mershon, Mr. Arthur Wright and other experts, devoted much attention... We concur with . 


Mr. Mershon that the best results will be obtained, in the first instance, Бу ће employment of a 


steam reserve station on the Rand itself, coupled with a system of hydraulic accumulation of power . 


in its vicinity. So far as we are aware, no such combination has been preyiously utilised at any 
installation. It has the advantage of ensuring absolute continuity of i. (a sine gua non 
condition. on the part of the mine owners), and it will also give better financial results than could 
. be obtained in any other way. | | ee LN 

| | 


We may here explain Њаё ће object of the hydraulic accumulation of | power above referred - 


to is to utilise to the fullest possible extent the water power which the generating installation. at 


the Falls is capable of developing. In. all industrial operations the.demand for power is constantly; * P Ps 
 fluctuating, so that the amount. actually consumed -is but a, fraction `of that which would have tọ. > < = 


be provided to meet continuously the maximum demand. 


` 


| On the Rand this fraction, usually called the load factor, is probably below 66. per cent, in. - 
which case it is evident that one-third of the power, which could be transmitted without extra cost, 


is entirely wasted. 


The object of the hydraulic storage system is to conserve this otherwise lost energy, and it 
is effected by the simplest means. The surplus energy, instead of being wasted, is employed in | 
raising water to a position where it is conserved, and is instantly available for the reproduction of. 


м 


electric. power at such times as it is required... ; 


Further advantageous results are also gained. The stored power’ is available in case of 


interruption of the current of the main transmission line, whilst during normal service it enables 


the receiving station to handle temporarily a maximum load gréater than that with which. it could | 


otherwise deal; it thus greatly increases the earning capacity of the installation. . ' 


t 


On the point of continuity of service Mr. Wright reports:— - 


“Quite apart from the financial advantages to the Victoria -Falls project, thé Accumulator system; `- 
working in conjunction with a stand-by. steam station, ensures an absolute continuity of supply, which I am- 


infcrmed is necessary for most of the operations connected with the Rand industry. It also enables the 
electrical working of a long transmission line, like that from the Zambesi to the Капа, {о be made much less 


difficult owing to it always assuring a perfectly constant load on the line. It'enáàbles an interrüption of: 


. more than 12 hours of the transmission line to occur before the steam reserve station need be actually put to 
' work, thereby giving plenty of time for this stand-by to be got into readiness. It also renders unnecessary 
the very heavy cost of keeping the reserve station always under steam throughout the year.” 


‘MARKET FOR POWER. 


As bearing on the question of the market for power in the Transvaal Colony, the following 


figures taken from the Annual Report of the Government Mining Engineer for the.Colony for the 
year ending 30th June, 1905, are of interest and to the point. It is there stated.that there were 
installed at that date 281,099 horse-power, and, of this amount, 238,822 horse-power were on the Witwaters- 
rand. © We are of opinion that this will be much increased at no distant date. | 


Our own investigations on the Rand lead us to believe that the market for power possesses 
remarkably favourable features. The load factor is unusually high, and the present cost of locally- 
produced power considerable. The price at which we understand your Company is prepared to 
supply power to the mines in bulk represents a saving of not less than до per cent. of the present 
average cost. 


The actual cost of power must necessarily vary in each case with the load factor, and it is 
an important feature of the installation which it is proposed to use that the financial results will 
practically be independent of the load factor. Upon this point Mr. Arthur Wright says :— 


* Perhaps one of the most valuable consequences of using the IIydraulic Áccumulator system is that, with 
it, power from the Victoria l'alls can easily compete with a local steam station, however small may be the 
load factor, whereas without it, unless the load factor of the Rand Mines is very much higher {һап I have 
reason to believe it is, this would not be possible. While the Victoria Falls project, without the Hydraulic 


Accumulator, could. never hope to obtain the custom of town-lighting, railway and tramway supply, owing to` 


comparatively low load factors, yet, if it be worked.in conjunction with the Accumulator, neither local steam 
nor gas engine stations could compete with it, as far as lowness of price is concerned." | 


We have examined Mr. Wright's figures and agree with his conclusions, and we can also state 
that the superiority of the water installation will be the more marked as the capacity. of the installation 
is increased. 


бет, 


M e ae а ааа 


STEAM RESERVE STATION. 


Whilst we feel assured that the results from working the complete project will yield excellent 
returns, we are strongly in favour of the policy of beginning operations with the Reserve Station ; 
indeed, there is no difficulty in showing that this is the common-sense course to pursue. We have 
already stated that the establishment of a Steam Station on the Rand as an adjunct to the water- 
power plant, or as a stand-by in case of temporary interruption of current from the Falls, is a 
condition laid down by the mine-owners, precedent to their entering into negotiations for the purchase 
of power. Without this provision, therefore, it would be impossible to obtain Contracts for the 
supply of electric power from the Falls to the mines. 


This is, therefore, the raison d'être of the Steam Station, and the reasons for giving it precedence 
in the order of construction are equally apparent. Last year, when we were at Johannesburg, 
we found the mine-owners extremely busy devising methods for increasing their supply of power 
and decreasing their working costs. Their demands for more power were then most urgent. 
They are still more urgent to-day. As is well known, the output of the mines during the last 
twelve months has, in spite of all difficulties, enormously increased, and it is not to be believed 
that so splendid an industry as the gold mines of the Transvaal will be allowed to fail through 
any extraneous cause. 


The present time affords a unique opportunity for providing an installation on a large scale 
for the supply of power at a cheaper rate than any the mines have yet reached in their attempts 
to reduee —working—expenses,-and -it must-be-done with the Jeast-possible delay:- It-goes- without 
saying that the Steam Station. will fulfil these conditions in that it can be erected on modern 
principles, and, comparatively speaking, in a short time. 


On the other hand, the great work of supplying energy from Victoria Falls will take longer to accom- 
plish. In these days of the rapid march of improvement, especially in electrical matters, a Jestina lente policy 
with regard to the choice of the route and the construction of the transmission line is a prudent one. 
With regard to the details, although every individual feature of the apparatus to be employed has 
been already determined upon and proved by actual service, there is always room in the course of working 
out a large proposition of this character for still further improvement and economy to be effected. 


The fact that leading houses of the Rand, advised as they are by a staff of skilled engineers 
second to none in the World, have entered into firm contracts with the Victoria Falls Power 
Syndicate for the supply of power, is a sufficient proof of their faith in the project, and a reliable 
indication of its prospect of success. 


RETURN ON INVESTMENT. 


Our figures show that, with a steam station of 20,000 horse-power alone, a dividend of 
8 per cent. can be earned for the Preference Shares now issued. 


To erect an installation. capable of delivering 32,000 horse-power from the Falls to the Rand, 
additional Capital must be raised. Оп the assumption that this will be done on the same basis as 
the present issue in equal parts of Shares and Debentures, carrying the same interest as that now 
issued, this addition would, we estimate, earn sufficient to pay ro per cent. on the Preference 
Capital which would then be issued. 


We estimate that the approximate cost of an installation capable of delivering 64,000 horse- 
power to the Witwatersrand would be £5,000,000; and that the capital cost of the installation per 
horse-power will be lower for each addition to the plant, while the return on the investment will be 


higher. 


We are, dear Sirs, 


Faithfully yours, 


DOUGLAS FOX & PARTNERS, 


For Sir CHARLES METCALFE AND SELVES. 
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A REVOLUTION IN. WIRE- 
LESS TELEGRAPHY. 


HE name Marconi has hardly ceased 

to be whispered about as that of a 

man of occult powers, and the wireless 

telegraph is still a mystery to the average 

man, when here comes, as a bolt from the 

blue, a new means of interspace communica- 

tion which will, it would seem, at one blow 

relegate our present wireless system and 

marconigrams to the realms of interesting 
history. 

Mr. Valdemar Poulsen entertained and 
startled us with a public exhibition at the 
Queen’s Hall, London, on the 27th ult., with 
a dissertation as to the methods he employs 
and the results obtained so far with his new 
system. The essence of the invention is 
that undamped or continuous oscillations are 
generated and utilized. The whole subject 
is of vital importance, and the following 
abstract of Mr. Poulsen’s lecture will be read 
with the greatest interest. “In accordance with 
theory, undamped electric waves have proved 
themselves suitable for a system of wireless 
telegraphy with so great a selectivity, that, as 
compared with the spark-telegraph, many 
stations may simultaneously telegraph across 
the same territory without interfering with 
each other, and to this must be added an 
enormously increased radius of signalling. for 
a given power as compared with spark- 
telegraphy. While the electric waves gene- 
rated by a sparking oscillator may .be com- 
pared with sound-waves produced by a 
pistol-shot, the continueus electric waves may 
be likened to the waves of sound produced, 
for example, by a tuning-fork in continuous 


vibration. If such а tuning-fork be placed 
near a piano, only the one string of the 
latter which has the corresponding rate of 
oscillation will respond and give sound, 
while the other strings remain silent. A 
pistol-shot, on the other hand, will make all 
the strings of the piano vibrate. 

With a view to creating a more perfect 
wireless telegraph system, many electrical 
experts and physicists have been diligently 
at work in endeavouring to produce con- 
tinuous electric waves. In reality, the 
problem was not very far from being solved 
when, in the year 1899, Mr. Duddell dis- 
covered the following phenomenon :— 

When an alternating-current circuit of 
suitable capacity and selfinduction is con- 
nected in parallel with an electric arc fed by 
direct current, the arc will, under certain 
conditions, become musical. Simultaneously 
there is produced, in the shunt-circuit, an 
alternating current, having the same rate of 
vibration as the note produced by the arc. 
In other words, part of the direct current is 
transformed into an alternating current of 
constant amplitude, the energy absorbed 
being supplied by the direct current. 

Regarding this merely as compared with 
ordinary alternating currents, it must be 
admitted that Duddell attained a very high 
rate of alternation ; that is to say, up to thirty 


or forty thousand oscillations per second. 


From the point of view of wireless telegraphy, 
however, the rate of oscillation is too low, and 
the energy far too feeble. Many attempts 
have been made by other means, electrical 


as well as mechanical, to solve.the problem 


of producing undamped electric waves of 
a sufficiently high frequency and energy, 
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About three-and-a-half years ago I succeeded 
in finding a way by which that physical 
experiment, the musical electric arc, was 
transformed into, if I may say so, a physico- 
technical device for producing continuous 
electric waves. Briefly, my success was due 
to ascertaining the peculiar properties mani- 
fested by an electric arc when immersed in 
an atmosphere composed of, or containing, 
hydrogen. 

With arrangements similar to those already 
described, but by surrounding the arc with 
hydrogen, or an atmosphere containing 
hydrogen, a far higher frequency of oscillation 
—for instance, a million or more vibrations 
per second—1nay be obtained. In the labora- 
tory, numerous experiments have proved 
that, in this case, we are actually dealing 
with undamped waves. This fact, moreover, 
is rendered plainly evident by experiments 
conducted upon a larger scale, and especially 
in connection with wireless telegraphy. 

During the first experiments with the arc 
in hydrogen, the carbons and the arc were 
placed horizontally, in order to allow the arc 
and the nearest parts of the electrodes being 
readily arranged in the interior of a flame of 
alcohol or coal-gas (Fig. 1). With coal-gas 
or hydrogen, it is possible to obtain fre- 
quencies higher than with the vapour of 
alcohol. Ammonia also gave good results. 

In order to produce oscillations, the arc 
must be drawn out into a certam length. 
This length, as а rule, may be lessened a 
little ; and, in all cases, may be somewhat 
increased without causing the oscillations to 
cease. The particular length at which the 
arc produces oscillations, we will, for the 
sake. of convenience, denominate ‘‘the 
active length.” That active length increases 
with the strength of the feed current, but 
decreases when the rate of oscillation 
increases. The relation between the self- 
induction and the capacity in the oscillation 
circuit may be varied to a great extent with- 
out preventing efficient oscillation. — 

If the arc in hydrogen be placed in a 
strong magnetic field, the potential difference 
of the electrodes becomes very great in pro- 
portion to the length of the arc. For 
instance, 440 volts may correspond to a 
length of arc of three millimetres. Under 
these conditions the selfinduction in the 
oscillation circuit may be increased consider- 
ably in relation to the capacity. This brings 
about a very considerable rise of potential 
between the plates of the condenser. Besides 
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this, experience has shown that the applica- 
tion of the magnetic field gives a greater 
general efficiency to the system than can 
otherwise be obtained. One advantage 
derived from the use of a transverse magnetic 
field is that the formation of the arc in 
reference to its electrodes 1s geometrically 
well defined ; a feature which is of import- 
ance in securing constancy of the oscilla- 
tions. The magnetic field may conveniently 
be produced by means of electromagnets 
connected in series with the arc. 

The choice of material for the electrodes 
is not restricted to carbon alone. Indeed 
the effect will be generally increased by 
using an anode of copper and a cathode of 
carbon. When higher currents are used the 
anode has to be cooled further than can be 
effected by the hydrogen. In the diagram 
Fig. 2 the cooling of the anode is effected 
by means of a stream of water. That part 
of the anode from which the arc springs 
consists of a ring of copper, which may be 
changed when too much metal has been lost. 
Such loss, however, is strikingly small The 
wear of the carbon cathode is negative as a 
rule, carbon being gradually deposited at 
the point in contact with the arc. In order 
that the length of arc may be kept constant 
for a considerable time, the carbon may be 
made to rotate about its axis. The magnetic 
field forces the arc upwards, so that 1t stands 
between the upper edges of both electrodes. 
Itis seen in the diagram that the profiles of 
both electrodes are formed in such a manner 
that the arc must necessarily take its place 
between the edges. As a rule, ordinary 
carbon cylinders may be used, but their 
edges must be sharp and accurately turned. 
The speed rotation may be verylow. It will 
suffice if, for instance, the periphery has’ a 
movement of .o5 mm. per second. The 
carbon, the diameter of which may be some- 
what large, ought either to be changed after 
each revolution or be continuously milled 
while revolving. The arc may conveniently 
be enclosed in a metal chamber ; those sides 
through which the electrodes enter may be, 
for instance, made of marble. The gas is 
led into the receptacle preferably directly 
beneath the arc, or even through a channel 
in the anode. Generally speaking, car- 
buretted hydrogen gives а better effect than 
pure hydrogen alone. We therefore gene- 
rally use either ordinary coal-gas or hydrogen 
which has been carburetted by passing 
through а reservoir containing naphtha. 
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fig l. 


There is besides à discharge pipe for the 
gas used. As a matter of fact, the gas is 
transformed by the oscillations, not by the 
direct current, in such a manner that its 
fitness as a medium for the arc is lessened. 
Hence it is necessary that a small stream of 
gas be maintained through the vessel enclos- 
ing the arc, but the consumption of gas is 
always rather small. The connections ofa 
complete generator of continuous oscillations 
are shown in diagram, Fig 3. 

As to the energy which with a certain 
tension of the feed-current may be trans- 
formed into electric oscillations, it must 
be noted that it decreases when the rate 
of oscillation increases. For any given 
number of oscillations, the energy which 15 
transformed into electric oscillations increases 
directly with the damping in the oscillation 
circuit up to а certain point. Beyond that 
point it decreases more rapidly than it 
increased. The energy of oscillation also 
increases with the current passing through 
the are, but only to a certain point. If a 
larger oscillating energy be desired, it may, 
as has also been confirmed by experiments 
in the laboratory, be obtained by joining 
several arcs in series. Such arrangements, 
however, have not as yet been required in 
practice. With an accidentally-chosen ar- 
rangement, and with a tension of the feed- 
current of 440 volts, I have obtained with 
a single arc, producing about 160,000 
oscillations per second, an oscillating energy 
of r200 watts. The same voltage, with 
about 240,000 oscillations per second, 
generated an oscillating energy of доо watts. 

Several generators for producing con- 
tinuous electric oscillations were shown, 
and Mr. Poulsen demonstrated а number of 
experiments of resonance with such oscilla- 
tions. With the excellent assistance of his 
colleague, Mr. P. O. Pedersen, the author 
has utilized the new kind of electric 


waves for the purposes of wireless tele- 
graphy. The devices employed and their 
manner of operation were then described. 

First there is the transmitter. In this 
there are two things of special interest, 
viz., the coupling and the signalling. As 
regards methods of coupling, it may be said 
that the same may be used here as in the 
case of spark telegraphy. The antenna and 
its counter-capacity may be made to act as 
the oscillation circuit in which the arc is 
inserted, so that the oscillations are created 
in the antenna itself. Or the energy may be 
supplied to the antenna, through a close or 
a loose coupling, from a primary generating- 
circuit. If the coupling be neither absolutely 
close nor absolutely loose the frequency of 
the system will not be sufficiently defined, 
since the arc may develop one of two periodi- 
cities, not very dissimilar. We therefore 
generally use a very close or а very loose 
coupling. In this connection, the difference 
between the old and the new system mani- 
fests itself in a marked degree. If in the 
spark-system it 1s attempted to attain any 
result in the way of selectivity, a loose 
coupling is essential; and thus a consider- 
able waste of energy is involved. In the 
new system, however, the tuning is equally 
sharp with either a close or a loose coupling. 
The diagram shows a transmitter with close 
coupling (Fig. 4). 

As regards the methods of signalling it 
may be mentioned that various arrangements 
can be employed. 

The most simple way, namely, to vary the 
length of the waves sent forth, is not best in 
principle because the transmitting apparatus 
of each station would have to be characterized 
by two wave-lengths, and thus the number of 
stations that could operate simultaneously 
over the same territory without interfering 
with each other would be reduced by one- 


half. 
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А good method is that where the tele- 


graph-key connects and disconnects the 
antenna and its counter-capacity to and from 
the rest of the oscillating system. In order 
to maintain continuity of action in the 
generator, 1 is desirable that the key, every 
time it disconnects the antenna, should 
introduce, by way of compensation, an 
oscillation-circuit of weak radiation, whose 
frequency and damping corresponds to that 
of the antenna. 

Another manner of telegraphing is by 
causing the key to periodically short-circuit 
à resistance, large enough to reduce the 
amplitude ; such resistance being included 
in the generator, or the antenna-circuit. This 
method 15, indeed, exceedingly simple, as 
shown by the diagram, and permits of quick 
telegraphing. Besides which, the sparking 
between the contacts of the key is minimized. 
Generally speaking, it 1s, naturally enough, 
a characteristic feature in the new system 
that the telegraph key is not so hable to the 
formation of arcs between the contacts, as 
the current employed is very small in com- 
parison with that used in spark-telegraphy. 

Signalling may also be accomplished by 
other means of inserting damping into the 
system. It may also be effected by lighting 
and extinguishing the arc for each sign, or 
by merely varying the length of the arc so 
that it 1s alternately active and inactive. 
Finally, one may telegraph by varying the 
tension of the magnetic field or of the feed- 
ing current, or by varying the stream of gas 
through the arc, &c. 

We now turn to the receiver of the con- 
tinuous waves. Here it is of prime import- 
ance to utilise the principle of resonance to 
the utmost. It is, therefore, necessary that 
the receiving system includes an oscillation- 
circuit with the least possible damping ; and, 
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consequently, in loose connection with the 
antenna-circuit (Fig. 5). 

Owing to the continuity of the waves that 
are to excite the receiving system to oscilla- 
tion, the detector may be arranged in such a 
way that it only intermittently forms part of 
the circuit of oscillation. Thereby that 
damping is avoided which the permanent 
inclusion of the detector would introduce. 
Consequently the oscillation circuit is per- 
mitted to get well into action undisturbed 
and not damped by any sort of detector ; 
then the inclusion of the detector suddenly 
absorbs the electric energy accumulated 
through a small space of time; this process 
is repeated at rapidly-successive intervals. 
Thus, if the detector consists of an electro- 
lytic cell, à thermoelectric pile or a bolo- 
metric system connected to a telephone, this 
latter will give a musical note during the 
receipt of each signal. The apparatus which 
causes the intermittent contact—-and which 
I have called “the ticker "—may, for in- 
stance, be а small electromagnetic vibrator 
or a revolving-toothed wheel whose teeth 
make contact with a spring. It appears that 
the material of which the contacts are made 
Is not indifferent ; as a rule two thin gold 
wires, placed crosswise, are used. It is true 
that the sound of the telephone is slightly 
louder when German silver to German 
silver, or silver to steel, are used, but gold to. 
gold or platinum is more reliable in its 
action. 

The most sensitive arrangement on the 
ticker-principle—indeed, the most sensitive 
we have hitherto dealt with—is also remark- 
able for its simplicity and its reliability. As. 
shown in the drawing (Fig. 6) it consists in 
an oscillation-circuit, the condenser of which 
is intermittently shunted by а condenser of 
comparatively large capacity, say o.2, micro- 
farads placed in parallel circuit. with a tele- 
phone. 

Moreover such a receiver system possesses. 
a peculiar technical advantage. A glance at 
the drawing will show that the capacity of 
the oscillation-circuit is determined both by 
the condenser proper and also by that, com- 
paratively, slowly varying small capacity of 
the intermittent contact. The greater the 
capacity of the condenser proper, the less, of 
course, will the capacity of the ticker modify 
the rate of oscillation. The technical advan- 
tage is that the wave-length which is trans- 
mitted towards the receiving system may be 
permitted to vary slightly without causing: 
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the reception to fail. This accommodation 
contributes to the reliability of the working 
in a manner that should not be undervalued. 

The diagram Fig. 7 shows a ticker- 
arrangement due to Mr. Pedersen. In this 
case the oscillation-circuit 1s broken inter- 
mittently, and at the same time the detector 
comes under the influence of the oscillating 
energy of the system. This method is well 
adapted to working coherers. 

It will be easily understood that as a 
dash of the Morse alphabet is represented 
by a continuous train of undamped waves, 
it is necessary to introduce an intermittent 
contact (ticker) somewhere in the receiving 
system, if the receiving is to be effected 
through à telephone or a coherer. The 
most rational ticker-arrangements are those 
where, as has already been described, the 
detector only momentarily enters into the 
circuit of oscillation, which not only renders 
the tuning more accurate, but, together with 
the loose coupling, also contributes towards 
preventing strongly-damped oscillations, such 
as those due to electric discharges in the 
atmosphere or spark-telegraphic stations, 
from producing interference. 

Generally speaking the receiving system 
may be said to be characterized by the 
small damping in the secondary circuit, the 
loose coupling to the antenna, and also 
somewhere in the receiving system а 
periodical variation, which is preferably pro- 
duced by an intermittent contact. 

During all the various experiments which 
the planning of the sending and the receiv- 
ing system have necessitated, Messrs. C. 
Schou and ]. Н. Christensen, both civil 
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engineers, have rendered most intelligent 
assistance. 

It will be seen that it requires only a very 
little alteration to transform a spark 
telegraph station into one fitted according 
to my system. The mast and the antenna 
may remain as before, but the noisy spark 
will be replaced by the silent oscillating arc. 
The electric waves may now be sent into 
space as continuous trains of various wave- 
lengths, from a multitude of transmitters. 
The ether vibrates in a number of electric 
tones which, without interfering with each 
other, reach the receivers attuned to them. 
The sharpness of tuning with which stations 
on this system may be worked without 
mutual interference is, in practice, about one 
per cent. For instance, we make stations A 
and B work together with a wave-length of 
боот., and stations C and D over the same 
territory with a wave-length of 606m., and 
yet the signals are only received where they 
are due. 

With a somewhat improvised installation 
of three receivers, in connection with the 
same antenna, three different telegrams were 
received simultaneously without any mutual 
interference; the difference in the wave- 
length in that instance amounted to between 
three and four per cent. 

Seeing that the generator gives a spectrum 
of electric waves extending from, for instance, 
three hundred to three thousand metres in 
wave-length, the number of stations which 
we may now work over the same territory 
amounts to several hundred. As the gen- 
erator produces greater energy with the 
greater wave-length than with the smaller 
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PouLsEN WIRELESS TELEGRAPHY: INTERIOR OF THE LYNGBY STATION, NEAR COPENHAGEN, SHOWING THE 
APPARATUS, WHICH IS IN CONSTANT COMMUNICATION WITH ENGLAND BY DAY AND NIGHT. 
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ones, the spectrum should, for practical use, 
be distributed in such a way that the greater 
wave-lengths are used for the long distances. 
To the latter, of course, the highest antennz 
should also be assigned ; while the small 
stations for shorter distances use the smaller 
wave-lengths and lower antennae. 

The following facts illustrate the quick 
progress of the experiments. In June, 1905, 
our first sending station at Lyngby, near 
Copenhagen, was ready for use. After some 
small preliminary experiments, we established 
a receiving station at a distance of about 
nine miles, and were able to receive signals 
there after having experimented for a couple 
of days. After that a somewhat larger re- 
ceiving station was built at a distance of 
about twenty-seven miles ; with this we had 
communication the same day the installation 
was finished. Then, in order to experiment 
across the whole width of Denmark, we 
established a station at Esbjerg. There we 
also obtained communication the same day 
the installation was completed. Тһе dis- 


tance is here nearly 180 miles, and the 
waves chiefly travel across dry land. The 
signals are plainly intelligible in the tele- 
phone, even when the consumption of 
energy is only about 800 watts, and the 
energy radiated about roo watts ; the differ- 
ence of potential between the antenna and 
earth 1s then only a few thousand volts. The 
wave-engths for these experiments lay be- 
tween Joo and rooo metres. Later on, 
by strengthening the magnetic field of the 
arc, we have, with a wave-length of 882 
metres, obtained a radiating power of about 
4oo watts; which, of course, produced a 
powerful effect at Esbjerg. 

Recently, with а power of about rkw. 
perfect communication during day and night 
has been established between Copenhagen 
and North Shields, a distance of 530 miles, 
150 of which are overland, with a height of 
mast of only тоо. This result tends to 
strengthen my previous conviction that trans- 
altantic communication should be readily 
obtained with a power of some 1okw.” 
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The Victoria Falls Power Scheme. 
ERE 


HE development of a colossal electrical 
undertaking, having as its source the 
world-famous Victoria Falls of the Zambesi 
River, and for its field of operation the fair 
country of Rhodesia and practically the whole 
of the new British South Africa, with its teem- 
ing wealth of precious minerals, is the fore- 
most engineering topic ofthe day. The yoking 
of immense Niagara was a hundred days' 
wonder, Other waterfalls had already been 
impressed into service by the electrical man, 
and so many have since been developed 
with entire success that the work of con- 
struction for the largest or smallest hydro- 
electric power-station presents no difficulties 
whatever. 

The immensity of the Victoria Falls and 
their general nature is shown by the illus- 
trations. ‘The river at this point follows 
a strange course; at the main fall its 
width is about a mile, immediately below, 
its width is contracted 1n a precipitous gorge 
to 15 or 20yds , and its course is remarkably 
tortuous, consisting of several zig-zags with 
a rapid fall in level ; consequently the natural 
formation is ideal for hydraulic. power pur- 
poses ; there are no expensive works or long 
flumes to be provided, penstock and tail race 


are practically included in this nature's gift. 
The head of water available by the suggested 
arrangement of the promoters 15 35oft., 
and so far as has been decided at present, 
it is intended to put down hydro-electric 
plant of an aggregate output of зо,оооћ.р., 
which shall be transmitted in the form of 
three-phase current of 125 periods at a 
pressure of 150,000 volts. This is to be the 
first instalment of an immense station which 
may eventually have an output of over 
250,000h.p. The transmission line of bare 
conductors supported on massive structural 
steel towers will be continued along the 
Rhodesian Railway route to Johannesburg, 
a distance of about 600 miles. At the 
receiving end of the line it is proposed 
to erect a novel storage or conserving 
works, which shall serve to equalise the load 
on the transmission system and at the same 
time form a reliable stand-by in the event of 
mishap to the main generating station or 
transmission line. The surplus power wili 
be utilised to raise water up to a large 
reservoir to be constructed on the adjacent 
hills by which a hydraulic head of 6ooft. 
will be available for the re-generation of 
current. The lower reservoir of this novel 


DRAWING SHOWING THE IMMENSITY OF THE VICTORIA FALLs, 
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FOR EMERGENCY AND STAND-BY PURPOSES, 


system will be near the Crocodile River, from 
which all necessary make-up water can be 
obtained. 

It is, of course, vitally important that the 
continuity of the supply shall never fail ; 
on this installation will eventually depend 
practically all power-requiring industries in 
Rhodesia and the Transvaal, and any failure 
of supply would be disastrous. In choosing 
this hydraulic storage there can be no doubt 
that the safest means has been selected ; 
such works are permanent and essentially 
reliable. 

Moreover, there will be a further emer- 
gency reserve in the shape of a steam-driven 
power station, although this will not be 
provided for that specific purpose, and indeed 
should only be looked upon as quite 
secondary in this connection, 


THE STEAM-ELECTRIC STATION ON THE RAND WHICH IS TO BE THE 
SERVE AS A RESERVE PowEerR HOUSE TO THE 


Such a gigantic scheme as this could not 
reasonably be initiated in its entirety; the 
common-sense of commerce demands that it 
shall be a matter of progress, that it shall 
develop as power requirements increase. It 
is for this reason that a steam-driven power 
station is to enter the field as the forerunner 
of the more pretentious and more promising 
Victoria Falls to Rand installation. 

The Victoria Falls Power Company has 
purchased the steam-electric power station 
of the Consolidated Gold Fields, and from 
this it will provide for a total output of 
24,000h p. This station will distribute 
current over a radius of about 30 miles at a 
pressure of 50,000 volts. As the demand 
for current increases additions will be made 
until the time arrives when the final step of 
linking up the Zambesi and the Transvaal is 
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View or THE ZAMBESI RIVER AT THE VICTORIA FALLS, SHOWING THE HYDRO-ELECTRIC POWER HOUSE AND 
TRANSMISSION LINE AS PROPOSED, 


warranted by the power required. ‘That this 
is the wisest and most reasonable course no 
one can doubt. 

There have been many opinions and 
criticisms technical and non-technical 
expressed as to the feasibility of the plan. 
It is indeed a venture of surpassing boldness, 
and like all such must bear its share of 
adverse criticism. Technically there is 
really nothing new about it ; the distance 15 
a little greater, and the electrical pressure a 
little higher, than those found in many 
another successful electrical transmission, and 
that is all. Once under way its reliability 
and general success as an engineering 
achievement is a moral certainty. 

So far as its commercial value is concerned, 


there are figures available as to first costs 
and running costs. ‘These may serve as a 
guide towards an estimate, but they will not 
prove very much. Who can tell us what 
will be the limit of Rhodesian and British 
South African development ? Is not this 
vast territory loaded with a varied wealth 
practically untouched? Was it not an un- 
bounded belief in this gem of the British 
Empire which built the Cape to Cairo 
Railway? There are men who know the 
potentialities of this virgin land, men who 
have already reaped some reward for their 
courage as pioneers ; they are the men who 
can best gauge the value of the Victoria 
Falls Power Scheme, and they are the 
leaders in its promotion. 


War ГМРМА eres ree РММ 


Messrs. Durr BROTHERS 
& Co. have written us 
in criticism of Mr. W. B. 
Esson’s address to the Civil and Mechanical 
Engineers’ Society on “The Industrial Power 
Problem,” the first portion of which appeared 
in our last number. The following is an 
abstract of the letter :— 

We notice in your November issue of THE 
ELECTRICAL MAGAZINE an article on “The 
Industrial Power Problem," by Mr. W. B. 
Esson, in which the whole credit for the 
production of power gas from bituminous 
slack is given to the “Mond” producer. It 
Is stated there is an aggregate of about 
60,000b.h.p. of engines at work on “ Mond 
gas," which statement we challenge. 

We have fitted the “ Duff” producer to make 
power gas and recover ammonia, for the 
only central gas power electric station of 
го,оооћ.р. as yet in operation in the world, 
and there are at any rate two installations in 
Great Britain at present in operation, each 
producing equivalent to 34,oooh.p. of “ Duff 


The Industrial 
Power Problem. 


Gas," which are certainly the largest industrial 
power gas installations yet built anywhere. 

If Mr. Esson will produce the list of the 
engines at work on “Mond Gas" with an 
aggregate of 60,000b.h.p., we will be willing to 
produce the statement of the number of engines 
working on '* Duff Gas," and we venture to say 
that the horse power will stand considerably to 
the credit of the * Duff Gas." 

The figures given by Mr. Esson were, we 
understand, supplied by the Power Gas 
Corporation, Limited, who control in this 
country both the Mond and Duff patents, 
and it is evident that the term ** Mond” gas 
is used in the address in a generic sense, 
meaning gas made from bituminous coal 
without reference to any particular design of 
producer. 'The object in giving figures was 
not to show how much gas was generated by 
any one producer as compared with others, 
but to show what great strides had been 
made in power gas production in recent 
years. 
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Windmill Electric Plants. 
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N the last number of THE 
ELECTRICAL MAGAZINE 
appeared a description 
and some figures of 
costs of two typical 
Danish wind - electric 
power plants. Progress 
in this branch of elec- 
tricity generation has 
been very slow, yet the 
subject is of great prac- 

tical interest, especially to. farmers and those 

who dwell in isolated districts. In America 
the requirements of the numerous farms 
have led to some development of wind- 
electric plants, and very ingenious are the 


devices used for equalizing the widely 
varying power supply of the windmill. 


The following particulars of two methods, 
the one introducing hydraulic storage, the 
other pneumatic storage, are abstracted from 
articles which have appeared recently in 


the Western Electrician, and will be read 
with profit by the many who are now 
interesting themselves in this field of 


engineering in this country. 
Not a great deal has been done in the 
way of utilizing windmill power to furnish 


electric light. in farmhouses or summer 
homes, owing to the irregularity of the 


windmill, making necessary the installation 
of a storage battery and somewhat compli- 
cated apparatus to regulate the speed of the 
dynamo or to connect or disconnect the 
dynamo or the battery. But the Windmill 
Electric Company of Noblesville, Ind., 
thinks that it has solved the problem by 
using the windmill to pump a head of water, 


driving the dynamo by a water motor and 
installing a hydraulic regulator. A storage 
battery completes the outfit, which is of 
some interest. 

In Fig. 1 is shown the complete electrical 
and controlling outfit, in which (1) is the 
hydraulic regulator, with a pipe leading from 
the windmill and well and another to the 
automatic valves (2). These valves control 
the water pressure from the regulator to 
motor. By an ingenious trip the valves 
are opened when the regulator is full of 
water, and by doing so the water is forced 
into water motors under pressure from 
plunger in regulator, and when water is 
exhausted the valves automatically close. 
The water motor is shown at (3). The 
water can be carried to a stock tank for 
watering stock, or it can be discharged into 
a barrel or tank to be used over again. 
The dynamo is at (4), switchboard (5), and 
storage battery (6). (A) is a gauge show- 
ing water pressure in the regulator and (B) 
a circuit-breaker, between the batteries and 
dynamo, worked automatically by the water 
pressure, 

Fig. 2 shows the hydraulic regulator with 
water exhausted and valve closed, while 
Fig. 3 shows it full of water with valve open. 
This device is intended to regulate the 
volume of water for the hydraulic motor at 
the desired pressure, regardless of the speed 
of the wind-driven pump. Water is pumped 
from a well and forced into the regulator, 
the plunger of which has a weight sus- 
pended above to give pressure to the water ; 
when the regulator is filled the pressure 
is about 7510. to the square inch. In order 
that the water may pass into the water motor 
under a given pressure after the regulator 15 
full, automatic valves are operated by an 


440 


The ELECTRICAL MAGAZINE. (Power.) 441 


125 watts, but with 
the battery, the manu- 
facturer of the outfit 
asserts that the elec- 
tric-lighting needs of 
an average family will 
be met. It is said 
that in Central In- 
diana a windmill will 
run, on the average, 
five hours a day. 
Another method of 
equalizing the erratic 
wind-power supply has 
been originated by a 
Chicago inventor. He 
also does not drive 
the dynamo by the 
windmill directly, but 
interposes a motor 
driven by compressed 
Fic. 1. WINDMILL ELECTRIC PLANT, WITH HYDRAULIC CONTROL. air generated by a 
wind-actuated pump. 
ingenious trip; when the regulator is empty A spring-loaded valve starts the air-pumping 
the valves close. In Figs. 2 and 3 (A) operation whenever the tank pressure falls 
is the incoming pipe from the well, and (C) below a predetermined amount. Driving 
is the pipe leading to water motor, with the dynamo by a governed air motor of 
automatic valves at ( B). constant speed should secure remarkable 
The capacity of the dynamo is small, only | improvement in light service over the direct 
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windmill drive, owing to necessary irregularity 
of the latter. Atthe same time the use of 
air as the storage medium obviates the 
necessity of making the reservoir unduly 
large. For generating four horse-power the 
inventor uses a three-cylinder recipro-rotating 
air motor of 2lin. diameter by тїп. stroke, 
turning at 746 revolutions per minute and 
having two per cent. clearance. Such a 
motor would use 9.72 cubic feet of air per 
minute, or 5832 in 10 hours, the extreme limit 
of probable running per day, if one considers 
the plant to be on а farm. Compressing to 
139.92165. absolute or 125.22105. per gauge, 
a tank having a capacity of 1166 cubic feet 
would run the air motor and dynamo for то 
hours and leave a working pressure of 53105. 
absolute in the tank. This is based on the 
assumption that no wind strong enough to 
turn the mill blew during this day, which is 
quite unusual. 
by using а storage battery of relatively low 
cost the tank capacity could be reduced to 
that of а cylinder той. long by 8ft. in dia- 
meter, while providing for all contingencies 
reasonably to be expected. Аз the tem- 
perature of compression to 1 39.92]bs. absolute 
is 245deg. F., an extension of this invention 
might be the production of a heating system 
by using the compressor jacket water. It 1s 
not contemplated to produce the pressure 
mentioned in less than two stages of com- 
pression. 
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Electric Mining 


Pumps. 
L. М. HALL. 


T ы pumping plant recently supplied for 

the Ward Shaft, Virginia City, Nev., 
is one of the most complete mining installa- 
tions ever constructed, so that a brief 
description of the same, together with the 
reasons for its existence, will be of interest 
to those engaged in the mining and electrical 
industries. 

The Ward Shaft Association was formed 
some three years ago, with the ostensible 
purpose in view of opening the Ward Shaft, 
and of draining the middle group of mines 
on the Comstock, in order to explore this 
lode to its very lowest depths. This shaft 
was originally sunk to a vertical depth of 
248oft., but some fifteen years ago was 
abandoned on account of the stagnation 
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then existing in the silver market, and, with 
the cessation of work, it was allowed to 
decay and became partially filled in. 

The shaft was rehabilitated and retimbered 
without much trouble down to the 16ooft. 
level, at which point a drainage drift was 
run 275ft. to connect with the south lateral 
branch of the Sutro Tunnel. Below this 
level difficulties of all kinds incident to hot 
water and its attending evils were en 
countered, and the progress has consequently 
been slow and expensive. ‘To-day the shaft 
is in perfect condition to the 243oft. level, 
leaving but soft. of the old shaft to recover. 
From the 2480 to the 3rooft. level the 
work will all be in new ground, probably 
free from water, so that it is confidently 
expected that progress will be rapid and the 
new electric pumps in early operation. 

In reopening this shaft a considerable 
flow of very hot water was encountered, so 
that an extensive temporary pumping plant 
was necessary. This included, on the 21ooft. 
level, a біп. by 8in. vertical triplex pump, 
geared to a 10oh.p. induction motor. This 
set was arranged to take its water from a 
three-step centrifugal pump belted to а 5oh. p. 
induction motor, placed on the 233oft. level. 
In turn, this centrifugal set receives its 
supply from a gin. sinking pump at the 
bottom of the shaft. Two rooh.p. compound 
air compressors, driven by two тооһ.р. 
motors, are in operation on the surface and 
supply the sinking pump with the necessary 
power. This temporary plant is raising 300 
gallons per minute 855ft., from the present 
sump to the Sutro Tunnel level. 

To supplement this plant, а five-step 
centrifugal pump, directly connected to a 
special Westinghouse induction motor, has 
been installed on the 241:ioft. level. This 
pump has a capacity of боо gallons per 
minute against a head of gooft., and it will 
take its supply of water direct from the 
sinking pump, thereby doing away with the 
triplex and centrifugal pumps before 
mentioned. This pump is entirely of bronze, 
operates at r7oo revolutions per minute, 
and under these conditions shows an 
efficiency of 67 per cent. with the water 
temperature r6odeg. F. This pump will be 
duplicated immediately for safety of opera- 
tion, and, with these as an auxiliary, the 
company confidently hopes to reach the 
3100ft. level at no distant day. 

On the 3100ft. level the excavation of а 
pump station 8oft. long, 24ft. wide and 2oft. 
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high is contemplated, in which will be placed 
the permanent pumping plant. The capacity 
of this permanent installation will be 3200 
gallons per minute against a total head of 
I550ft., and this will be divided between two 
units, each separately driven by a special 
slow-speed 8ooh.p. Westinghouse induction 
motor. The pumps are of the Knowles 
express type; they are outside end-packed 
duplex double-acting pumps with plungers 
біп. diameter and тш. stroke. The 
rotating element of the motor is placed 
directly on the crank shaft and will operate 
at 195 revolutions per minute. 

.. The valves are automatic poppet valves, 
arranged in nests of 13 each. The valve 
area (103.35 square inches) is unusually 
large, so that the consequent movement of 
the valves is extremely small, all of which 
is conducive to a high rotative speed with 
a minimum of wear. The valves, stuffing- 
box glands and other vital parts exposed to 
the action of the water are of bronze, and 
are arranged so that they may be readily 
renewed. 

The plant will be equipped with a three- 
stage electrically driven air compressor for 
charging the air receivers, à vacuum pump 
and an automatic oiling system. For con- 
venience of erection and repair, the pump 
station will be fitted with a 15-ton travelling 
crane ; in fact, it is intended to include in 
this plant everything that will ensure relia- 
bility and ease of operation. 

The over-all dimensions of each pump 
are 27ft. 33in. long, 17ft. wide and raft. 
2lin. high. The motor is 13ft. in diameter 
and the steel crank shaft, forged from one 
piece, 15 133in. in diameter and 14ft. 4jin. 
long. The total cost complete for operation 
will be about 425,000. These pumps will 
be supplied by either one of the two centri- 
fugals placed in the sump at the bottom of 
the shaft, and driven by special 75h.p. 
motors on a vertical shaft. 

The water will be discharged through a 
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steel column тбїп. in outside diameter, with 
welded steel flanges. The thickness of this 
pipe varies from iin. at the tunnel level to 
тш. at the bottom. The column will be 
supported by means of heavy-weight iron 
clamps 6in. in length, which in turn will 
rest upon the wall and end plates. To resist 
the pressure of 675lbs. to the square inch, 
male and female flanges are used, and each 
fitted with a lead-filled copper gasket. 

Electric current is taken down the shaft 
at 2240 volts over a three-conductor lead- 
covered steel-armoured cable of 400,000 
circular mils. section. The electric equip- 
ment, from the automatic oil circuit-breakers 
on the surface to the motors themselves, 1s 
the most complete and modern, so that the 
best results are anticipated. — I[Vestern 
Electrician. 


D 
Electric Rolling Mills. 
MOTOR-DRIVEN rail mill is in operation 


A at the Edgar Thompson plant of the 
Carnegie Steel Company at Bessemer, Pa. 
It is equipped with two rsgooh.p., 3o-pole, 
220-volt, direct-current motors over-com- 
pounded 15 per cent, which operate at 
from roo to 125r.p.m. Each motor carries 
а I25,000-pound cast-steel segmental fly- 
wheel which relieves it from the extreme 
shocks of rolling. The power delivered by 
each motor ranges from 950 to 1450h.p. in 
rolling rails, with occasional jumps to 
1700h.p.; the friction load on the mill 
running light is about sooh.p. 


An electrically operated rolling mill at the 
Queensferry (England) steel works 15 a 
three-high mill, with roughing and finishing 
rolls for bars. It is driven by a 275h.p. 
4oo-volt compound-wound motor, and the 
armature current ranges from 80 amperes 
running free to 550 amperes when a billet 
6in. square is put into the mill.— Poser. 
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The Simplon Tunnel 


Electrification.* 
c 


LECTRIC trains have been 
running in the Simplon 
'Tunnel andupon the ad- 
joining sections since 
the rst of August, and 
the line may now be con- 
sidered as in practical 
operation. The total 
length of the tunnel 1s 
about 12.5 miles, and 
current for the line is 

supplied at present from two hydraulic 

stations, one of these lying at Brigue, on the 

Swiss side, and the second at Iselle, on the 

Italian side of the tunnel. 


* Abstracted from the Western Electrician and The Elec- 
trical World. 


For the hydro-electric station of Brigue, 
the dam which is erected across. the Rhone 
at this point gives a head of  15oft. 
Leading from the canal is the penstock of 
s.2ft. inside diameter. The turbines con- 
sist of two separate wheels of the Escher- 
Wyss pattern, coupled together upon a 
common shaft, “the total capacity of the 
turbines being 1200 horse-power. A long 
shaft passes from the turbine room into the 
dynamo room through an opening in the 
wall, and upon the outer end is mounted 
the main alternator of the station. This 
machine is of the revolving internal-field 
type. At the normal speed the alternator 
works at 3000 volts and 15 cycles. 

In the Brigue plant the turbines are not 
provided w ith an automatic speed-regulating 
device, so that in order to take up the full 
power of the turbines the alternators are run 
upon a liquid resistance which is placed in 
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THE SIMPEON TUNNEL AT BRIGUE. 


Fic. 2. 


parallel upon the terminals. By varying 
this resistance an artificial load is provided 
which keeps the whole load on the machine 
at a constant value. ‘The liquid resistance 
which is used consists of a water tank con- 
taining a set of iron plates, arranged so that 
the plates can be raised or lowered in the 
tank. 

On the Italian side of the tunnel, at Iselle, 
is erected a second hydraulic plant, which 
corresponds in many respects to the former. 
In this case the Diveria River furnishes the 
power. Like the Brigue plant, the station, 
at least the hydraulic part, was erected during 
the work upon the Simplon Tunnel. At 
present it has been transformed into a 
generating plant for the electric road by the 
addition of a set of machines, including 
Swiss-built turbines and a three-phase alter- 
nator of 1500 horse-power and a speed of 
960 revolutions per minute. 

Coming to the track construction within 
the tunnel, and the method of installing the 
overhead line for the three-phase locomotives, 
which are supplied at 3000 volts taken off 
the line by a double-frame trolley, it may be 
mentioned that the track of the road upon 
the section lying between Brigue and Iselle 
is built of rails varying in weight, but on the 
average having nearly 60 square centimetres 
section. The method of rail joint and bond 
which is used consists in smoothing off the 
ends of the rails and cleaning them where 
the fish-plate is to be bolted on. Thesurface 
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is coated at these ends with a specially- 
prepared metallic paste, after which the fish- 
plates are fixed in place. 

Above each track are mounted two line 
wires, while the rail serves as the third con- 
ductor. Fig. 2 shows a view of the tunnel 
and the appearance of the track and the 
overhead system. In the tunnel the road is 
single track, except at a specially arranged 
point in the middle, where there is a double 
track section of short length to allow the 
trains to pass. As will be remembered, it is 
the intention to use a double tunnel through 
the Simplon. At present there is but a single 
tunnel finished, but the parallel side gallery 
occupies the place which will ultimately be 
taken for the second tunnel. In the middle 
portion this gallery has been enlarged, to 
the standard section, so as to give room 
for the second track, as above mentioned. 
In Fig. 3 is shown the overhead construction, 
embodying a special device for disconnecting 
the overhead line, and the standard line 
construction is notseen. ‘The latter consists 
of a steel cross wire held at each side of the 
tunnel by an insulating support fixed in the 
wall. The cross wire is coated with copper 
to preserve it from rusting, and like pre- 
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cautions are taken with the other metal 
pieces. "Two special insulating supports are 
hung from the cross wire to hold the trolley 
line. The distance between the two 
trolley lines is one metre. 

In the sections outside the tunnel the 
trolley wire is held in about the same way 
from a steel cross wire, but the latter 15 
stretched between supports which are formed 
of gas pipe. For the side poles two lengths 
of pipe, and sometimes three, are mounted 
so as to form a tapering pole, being em- 
bedded in a foundation of beton. Оп these 
sections there are usually a number of 
parallel tracks, so that one such pole is 
placed between each track, and the whole 
row of six or more poles is braced across by 
a continuous line of piping of the same 
section, so as to make a solid construction. 
Steel guy ropes are also used to brace the 
whole. Such an arrangement has the 
advantage of taking up but a small space 
upon the track, and it does not obstruct the 
view of the signals. 

The feeders, at 3000 volts, from the power 
stations consist of concentric cables within 
the tunnel, and of bare wire outside. In 
the tunnel the feeders are mounted upon 
porcelain insulators fitted upon wall brackets. 
The concentric cable has two conductors of 
roo square millimetres each. 

In general, the system of feeders lying 
between the two stations and including the 
tunnel portion is arranged in sections so that 
the different parts can be fed from either of 
the two stations independently or by the two 
plants running in parallel. 

The construction 
of the Brown Boveri 
locomotives as used 
is shown in Fig. 4. 
It will be seen that 
they are of the bogie 
type, with five axles, 
three of which are 


drivers. The two 
motors are placed 
between the three 
pairs of | driving 
wheels, and both 


drive on to the 
middle axle by means 
of a bar coupling 
them rigidly to- 
gether. This axle in 
turn drives the other 
two by means of a 
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coupling rod. "Thus the motors are gearless, 
yet not keyed direct on the driving axles. 

The fullload rating of the motors is 
450h.p., 2700-3000 volts, sixteen periods. 
At the higher speed the short-period over- 
load rating 15 rrgoh.p.; at the lower speed 
(normal rating 390h.p.) the continuous over- 
load of each motor is 575h.p. 

The motor control is by means of second- 
ary resistances in combination with altering 
the number of primary poles. By using this 
controlit has been possible to reduce the 
weight of each motor to about 2% tons— 
believed to be the lightest motors of this 
output yet constructed. The motors are 
completely enclosed to protect them from 
the hot, moist atmosphere of the tunnel. 

The pole changing of the motors 1s effected 
by means of a mesh-star combination of the 
primary windings, by which either 16 or 18 
poles can be made, corresponding to 112 
and 224r.p.m. respectively. The secondaries 
are provided with six-phase windings, so 
arranged that when the number of poles is 
changed in the primary no modification what- 
ever is required on the secondary. 

The locomotives are arranged for operation 
from either end, there being two controllers, 
&c. Current is collected by means of bow 
collectors from the overhead conductors, 
from which, after passing the lightning 
arresters, it is led to the line switches and 
then to the emergency switch, which is placed 
in the roof of the locomotive. From this, 
the circuits pass direct to bus bars and then 
through fuses to a reversing switch, controlling 
the direction of travel of the locomotive ; 
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then on to a pole-changing switch, and finally 
to the motors. ; 

The controller actuates the reversing 
switch, the pole-changing switch and the 
rotor resistances of the motors. The revers- 
ing and pole-changing switches are worked 
by compressed-air relays controlled from 
separate hand levers on the controllers. 

The resistances which are placed at each 
end of the locomotive under extensions of 
the cabs are of rheostene strips mounted in 
frames sliding in slots, so that each resistance 
unit can be taken out independently. 

An interesting detail in connection with 
the design of these resistances is that they 
are artificially cooled by means of blowers, 
placed in pairs at each end of the locomotive. 
These blowers are operated by means of 
small three-phase motors connected to the 
external secondary circuits of the motors. 
Thus, the blower motors start up when the 
main motors start, and when the latter are at 
full speed (with short-circuited slip-rings) 
they are automatically cut out of circuit for 
ventilation of the resistances is then no longer 
required. 

А 7kw. oil-cooled transformer supplies the 
necessary power at 110 volts for the air- 
compressor motors and for part of the lighting. 
There are two compressors and four reser- 
voirs, the latter being mounted in pairs at 
each end of the locomotive; each compressor 


Is designed to supply 14.5 cubic feet of air: 


per minute at a pressure of irolb. to the 
square inch. 

The design of the current collectors, 
Fig. 5, has been the subject of much careful 
consideration. As will be seen from the 
illustration of the locomotive, two bow col- 
lectors are provided, one at each end of the 
locomotive roof. Each collector is formed of 
two main parts, the lower being a hinged frame 
and the upper the collector proper, which is 
pivoted to the upper end of the frame. 
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The collector is so 
arranged that on the 
outside tracks, where 
the overhead  con- 
ductors are 17ft. from 
the ground, the upper 
part of the collector 
alone comes into ac- 
tion, while in the tun- 
nel, where the height 
of the overhead con- 
ductor is 15ft. gin, 
the main frame makes 
à correspondingly smaller angle with the 
horizontal The bow collector is kept in 
contact with the overhead conductors by 
means of a compressed-air piston acting 
upon a controlling spring so as to raise 
or lower the collector. If the locomo- 
tive has been standing (no compressed air 
being available) the air cylinder can be 
worked by means of a small manually- 
operated air pump, thus raising the collectors 
and making contact with the line ; as soon 
as this takes place the motor compressors 
at once start. 


All of the high-pressure switchgear and 
apparatus 1s enclosed in a sheet metal case, 
the opening of which can be effected only 
when the bow collectors are not in contact 
with the line. 


The general design of the locomotives is 
due to the joint deliberations of the engineers 
to the Valtellina Railway with Messrs. Brown, 
Boveri & Co., and the Swiss Locomotive 
Works of Winterthur, which latter firm 
constructed the framework and other non- 


electrical parts of the locomotives for 
Messrs. Brown, Boveri & Со. The 


following are the leading particulars of 
these locomotives : 


Overall length (between buffers) .............. дой. бір. 
Distance between centres of bogie axles ...... зї. roin. 
Distance between centres of outside drivin 

ASICS ME PE REA: r6ft. тіп. 
Distance between centres of bogies............ 23ft. 
Diameter of the driving wheels................. 5ft. 44in. 
Diameter of the bogie wheels 2ft. оп. 
Weight оп the driving wheels ...,............ 42 tons. 
Weight of the mechanical portion of the equip- 

TENE .................................... 34 fons. 
Weight of the electrical portion of the equip- 

"nae ER 28 tons. 
Total weight of locomotive, complete ........ 62 tons. 
Rated full-load output of the two motors 

(OP Нет ооо аана ЖЕ ceehs 9oob.h.p. 
Maximum output of the two motors together .. 2300b.h.p. 
Weight of each motor complete with its coupling 

Ватана HER тоў tons. 
Normal speeds of the locomotive 42 miles and 2x miles. 

per hour. 


7700lb. normal. 
20,000lb. maximum 
13,500 normal. 

31 000 maximum. 


Draw-bar pull of locomotive at 42] 
miles per hour ....... AES E re dp | 
Draw-bar pull of locomotive at 21] 
miles per hour ................ ) 
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The Industrial Potver 
Problem.* 


И, В. ESSON. 
< 

ITH respect to the running 
costs, we must give due 

weight to the figures ob- 

tained from existing un- 

dertakings, and to the 

cost of generating there 

must be added the cost 

of distribution and the 

cost of attendance at 

sub-stations. Then there 

is the loss in distribu- 

reckoned with —— first from 
then 
from the latter to the consumer. Taking 
everything into account, and with the expe- 
rence to hand, it would, I consider, be 
unwise to assume that the cost of generating 
and distributing could for a power house of 
this size be brought under a farthing per h.p. 
hour sold, and this 15 taking coal at 7s. 6d. 
per ton. After works cost come rent, rates 
and taxes, then directors’ fees, cost of 
administration, and all the miscellaneous 
items which make up the head office charges 
in the engineering and business departments. 
As regards rent, rates and taxes, these items 
vary with the locality, but at .o3d. per h.p. 
hour we are putting them at a low figure. 
In London the undertaking with the greatest 
output pays more than four times this. At 
Newcastle-on-Tyne the figure 15 about .o7d., 
and at Manchester and Liverpool it is . 10d. 
Then we have the cost of administration, 
and here let me say that to find customers 
for the output of a large power station 


———4 


to be 
the power house to the sub-stations, 


tion 


T Continued from page 300 of 'THE ELECTRICAL MAGAZINE, 
November, 1906. 


wonder how it is done. 
because they are not power undertakings 


requires constant and unremitting effort and 
a staff to correspond. In putting the cost of 
this last item and the items not yet accounted 
for at .o6d., we have, I consider, got down to 
bedrock. In the Newcastle-on-Tyne concern, 
where the amount of power sold is the same, 
and where the management is particularly 
energetic in pushing business, the figure 
reaches no less than .14d. Our cost per 
e.h.p. 1s, therefore:— Generating, .25d. ; rent, 
rates, etc, .o3d.; administration, .o6d. ; 
capital charges, .288d.; total, .628d. The 
conclusion is that unless the undertaking can 
secure an all-round price of about five-eighths 
of a penny per h.p. hour, it will not, under 
the conditions we have assumed, pay the 
dividends it set out to earn, and if it has to 
supply below this price, the dividend will 
shrink to correspond. If shareholders would 
be content with 6 per cent. on their invest- 
ment, and lenders with 4, presuming all our 
figures are correct, the price might possibly 
be brought down to nine-sixteenths of a 
penny. 

Several of the London undertakings supply 
power at three farthings per e.h.p. hour, 
and seeing that the total cost of production, 
excluding capital charges, amounts to some- 
thing over a penny, it is only natural to 
Well, it is just 


that they can supply power so cheaply, just 
because a large portion of the output is sold 
at a comparatively high price for lighting can 
the power portion be supplied at а price 
which carries no administration or capital 
charges. If the London companies had to 
sell all their output at power prices they 
would be bankrupt to-morrow. ‘Their argu- 
ment against the Power Bills should have 
been: “In the absence of our highly 
remunerative lighting load, you cannot 
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supply power so cheaply as we.” Dumping 
units to fill up the valleys in the load curves 
is à good thing, but when, owing to the loads 
overlapping, the generators must be set aside 
to supply power or lighting, but not both, 
obviously lighting pays better. At 4d. per 
unit for lighting and 1d. for power, the 
machinery, to produce the same revenue, 
must, when supplying power, run four times 
as many hours as when supplying light. To 
produce that revenue, nearly four times the 
amount of coal and oil is consumed, to say 
nothing of extra wear and tear, all of which 
goes to show that for а purely power under- 
taking to be successful, it must be conceived 
on а scale such that the capital cost per 
horse-power is as low as possible, and the 
running charges are brought down to the 
irreducible minimum. 

Though our figures show that it will pay 
the large consumer better to use home-made 
power than to purchase companies’ power, 
there are thousands of small consumers, 
whose .power plant is generall of the 
poorest, to whom a cheap supply from the 
companies must prove an inestimable boon. 
It is, of course, not surprising to find that 
power can be produced cheaper than it can be 
purchased ; indeed, the surprise would be if 
it were otherwise. When comparing the 
cost of a new power house with the cost of 
one of the older ones of the same capacity, 
the difference is very marked, the former 
only costing from one-third to one-half of 
the latter. The reason for this disparity 
lies not only in the circumstance that the 
older station was in the first instance 
equipped with small sets, but in the fact that 
the prices of all power machinery have fallen 
enormously in the course of the last few 
years. To equip a station on the old lines 
would cost very much less to-day than it 
originally did ; consequently it is necessary 
to make a distinction between the reduction 
in cost due to the employment of large 
turbine sets and the reduction due to the 
general fall in price. Now, the manufac- 
turer who generates his own power can take 
full advantage of the low prices for plant, 
and can erect suitable buildings very 
cheaply. It will be seen from our figures 
that there is not much difference in cost per 
h.p. between the plant for the large power 
house and the plant for the smaller installa- 


tion, the advantage due to the employment. 
of large generating sets in the former being 


counterbalanced by the extreme simplicity 
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of the latter. Again, for an isolated plant 
there is no general distribution system, so 
the total cost of small plant per h.p. falls 
much below that of the large power house. 
The interest chargeable in respect of the 
cost of supply mains may, on each h.p. 
hour supplied by a company, amount to as 
much or more than the interest chargeable 
in respect of the generating plant, and this 
the man who has his own installation saves. 
Finally, he need not charge himself for 
securing his own business ; consequently 
administration charges do not figure in the 
accounts. 

Though it may pay to generate the power 
On site, considered from the purely invest- 
ment point of view, the margin is not large, 
and if the companies can come within 
reasonable distance of the price I have 
mentioned they will be sure to secure a 
goodly number of large consumers. The 
reason is that to compete with the power 
companies the equipment in the factory 
must be of the highest efficiency, and to get 
up-to-date equipment the power user would 
have to spend money. That, needless to 
say, is precisely what he doesn't want to do, 
and often he hasn't the money lying by to 
spend. Аз a rule а manufacturer will do 
anything rather than put down hard cash to 
improve his plant, and the companies, know- 
ing this, must be ready to put it down for 
him. He may know that his power plant is 
old and inefficient, that years ago it should 
have been thrown on the scrap heap, and yet 
he will hesitate. Trade may be uncertain, 
times may be bad, and he feels that when 
money is spent on new plant it is irrevo- 
cably sunk whether trade revives or not. 
There is a good deal to be said for his view, 
and here is the companies’ opportunity for 
coming in. The manufacturer can be shown 
that he will save money by purchasing 
power in the form of electricity, and the 
companies are wiling to let him have a 
motor equipment on rental. A customer is 
then secured who feels that he has not sunk 
money in the expectation of. а boom, but 
has got the benefit of cheap power, and is 
paying for it only in proportion to the 
business he is doing. 

The Power Gas Corporation has been 
good enough to hand me a complete esti- 
mate for a power station of 20,000e.h.p. 
equipped with gas engines and Mond gas 
plant. Eight engines are proposed, each 
giving 2500 horse-power, and provision is 
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made for recovering the ammonia as a by- 
product from the gas producers. It may be 
said that gas engines much larger than the 
above are in satisfactory work, so there is 
nothing speculative about the undertaking. 
In a week or two a 200ooh.p. engine will 
be set to work in this country, and in 
America the largest engine yet made, giving 
4500h.p. is working regularly and satis- 
factorily with natural gas. The tender for 
the complete power house is £256,000, 
which works out at £12.8 per e.h.p., or 
about the same as a steam power house. 
As regards running costs I have not been 
able yet to check the Corporation’s figures, 
but one circumstance stands out in the 
boldest relief, and that is that the cost of 
the fuel is wholly recovered in the value 
of the ammonia sulphate obtained from its 
gasification. Whether there is any set-off 
against this in the form of extra labour or 
expense in attending to the gas and am- 
monia plant over that of attending to an 
ordinary boiler house is at present a matter 
of enquiry, but that only about half the 
weight of fuel requires to be dealt with 
has been already pointed out. I have the 
greatest confidence in the future of -this 
principle by which waste is eliminated and 
valuable bye-products recovered. There is 
a wide field for its application, and it will 
no doubt influence to a large extent future 
developments in the domain of power 
distribution. 
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Rotary Converters versus 


Motor Generators.” 
ALLES WALKER. 


A GREAT use for rotaries 1s in the conver- 
sion for lighting and traction systems 
in towns where the frequency of supply is 40 
or so cycles. For the last three or four 
years there has been a well-established 
opinion in the minds of central station 
engineers and consulting engineers that the 
о cycle rotary converter was a delicate and 
unstable piece of apparatus. This opinion 
is now wavering in the face of facts, and 
there are 5o cycle rotary converters of 
capacities from 150 to rgookw. running in 
different parts of the country in a highly 
satisfactory manner. In America a very 


* Abstract of Paper read before the Manchester Section of 
the Institution of Electrical Engineers, December 4th, 1906, 
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large number of 60 cycle rotaries are working 
satisfactorily. Many have been running for 
four or five years. 

To compare the advantages of the rotary 
converter over the motor generator for this 
class of work, it is necessary to take into 
account a great number of features, and for 
this purpose I have made out a table in 
which the advantages and disadvantages are 
set out in columns. 

Starting.— Beginning with the question of 
starting, the usual practice with large rotary 
converters is to employ starting motors, 
because experience has shown that this 
method of starting 1s exceedingly simple and 
satisfactory. Where, however, there is any 
objection to its use, it 1s possible to start up 
either on the d.c. side or on the a.c. side. 
For low frequency rotaries, starting up on 
the a.c. side without starting motors and 
without synchronisers can be recommended. 
Where it is necessary to cut down the start- 
ing current to the lowest possible minimum, 
ball bearings may be used with safety up to 
the sookw. size. Ball bearings have been 
installed at Leeds on 325kw. rotaries, and 
have proved satisfactory. Опе of these 
rotaries will easily start on r-sth of the 
voltage of supply, and the maximum current 
on starting up does not exceed one-third of 
fullload current on the h.t. side. For 
larger sizes, if it were necessary for any 
special reason to start up on the a.c. side, 
special provision can be made in the design 
of the rotary to limit the starting current to 
a very small amount. One reason which has 
been brought against the use of rotary con- 
verters in traction work is that, if owing to 
failure in the generating station there is a 
general shut-down, it is much more difficult 
to start up again than it is to start up with 
induction motor generators, which can be 
started without synchronising. This objec- 
tion can be met by using self-starting rotary 
converters, such as are installed at Leeds and 
at other places. А selfstarting rotary may 
have attached to it a small exciter in order 
that its polarity may with certainty be 
brought up the right way in the first instance. 
In starting up after a general shut-down with 
a rotary of this type, all that is necessary is 
to see that it 1s disconnected from the d.c. 
bus bars, the starting switch is then closed, 
and the rotary comes into synchronism in 
about half a minute. After the’ voltage is 
adjusted to the right figure, it can be im- 
mediately thrown on the d.c. bus bars. This 
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is in all respects as simple as the starting up 
ofan induction motor generator set. The 
position of the motor converter in the matter 
of synchronising is the same as the rotary. 
There is supplied with the motor converter 
a little instrument which indicates when the 
Current in the rotor is at the minimum ; after 
the starting switch has been closed, the 
current in the rotor rises and falls, depending 
on the change of frequency. It is just as 
difficult to hit off the right time for throwing 
in the motor converter by observing this 
instrument, as it is to hit off the right time 
for throwing in a rotary converter by means 
of a synchroscope, and the time taken is 
the same under the same conditions, and 
depends somewhat on the skill of. the 
operator. 

The synchronous motor generator of 
course can be started either by means of a 
starting motor or on the d.c. side, or can be 
made self-starting on the a.c. side when 
suitably designed. 

In this connection, it should be pointed 
out that when suitable switching arrange- 
ments are made, it is just as safe and as easy 
to start up a rotary on the d.c. side as it is 
to start up a motor generator in this way. 
"The objection which has beea raised to 
starting up а rotary on the d.c. side is that 
in adjusting the speed for the purpose of 
synchronising with the a.c. side, the field 
current has to be altered, and it does not 
necessarily follow that at the time of syn- 
chronism the a.c. voltage of the rotary is 
equal to the a.c. voltage on the bus bars. 


question of parallel running. 


If the a.c. switches are closed under these 
conditions, a very large current might flow 
from a.c. to d.c. or from d.c. to a.c. The 
following arrangements, however, have been 
made to meet this difficulty, and are suc- 
cessfully employed on large rotaries in New 
York. The а.с. switches are electrically 
controlled. By a small addition to the d.c. 
circuit breakers, the current which operates 
the a.c. oil switches is made to pass through 
a tripping coil which trips the d.c. circuit 
breaker a fraction of a second before the a.c. 
circuit breaker is closed. With this arrange- 
ment a rotary converter can be run up asa 
d.c. motor, its speed adjusted until the rotary 
is in step with the high tension bus bars, the 
electric control switch for the oil switch is 
then operated, and the rotary taken off the 
d.c. bus bars a fraction of a second before 
it is placed on the a.c. bus bars. 

The induction motor generator, of course, 
does not require synchronising at all. 

Parallel running.—We now come to the 
There is a 
prevalent opinion that à 50 cycle rotary 
converter hunts; this is true of a badly 
designed rotary converter, but it is not true 
of a properly designed machine when working 
under reasonable conditions, such as can 
ordinarily be found in the sub-stations of 
towns. I have seen a 25okw. 50- cycle rotary 
running in the Polygon sub- station, Man- 
Сез. (where the variation. of frequency 
and voltage are admittedly very considerable) 
in parallel with motor generator sets in a 
highly satisfactory manner; there was not 
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the slightest suspicion of hunting. The 
rotary took its load with the motor gene- 
rators, and was in every way perfectly 
stable. The parallel operation of a 5o-cycle 
rotary converter when properly designed 
is in every respect satisfactory, and the 
statement to the contrary is based only 
on experience with antiquated machines. 
The parallel running on the a.c. side of a 
rotary converter is really considerably better 
than the parallel running of a synchronous 
motor generator set, because the rotating 
part being lighter, the speed can be more 
easily changed to meet the sudden changes 
of frequency. In case of a heavy load, the 
rotary has ап enormous advantage, because 
the heavy load makes very little difference 


to the mechanical turning moment called 


for, whereas with à motor generator, the 
turning moment is proportional to the load. 
In the case of a rotary, the work is done by 
the transformers; it is hardly felt by the 
running machine, which merely acts as a 
conductor. The disadvantage of the syn- 
chronous motor generator in this respect 15, 
to a certain extent, shared by the Peebles- 
La-Cour motor converter. It is not true that 
the motor converter has a greater syn- 
chronising power than the rotary. The 
synchronising current taken by a rotary 
is only limited by the resistance of 
the line and the small resistance and self- 
induction of its armature, whereas the 
synchronising current of a motor converter 
is limited by the self-induction, both of the 
stator and rotor of the induction motor end. 
With regard to the parallel running on the 
d.c. side, all types stand on the same 
footing. 

Variation of Voltage.—There are really 
four different questions to consider in con- 
nection with the variation of voltage. "There 
is the question how far the d.c. voltage 
varies with the a.c. voltage; there is the 
question how far the d.c. voltage varies 
when the frequency varies ; also how far it is 
possible to obtain hand adjustment of the 
voltage through any tequired range; and 
there is the further’ question of automatic 
compounding when load comes on. 

As to the variation of the d.c. voltage 
with the a.c. voltage, the table shows 
exactly what the position is. The d.c. 
voltage and the a.c. voltage of both the 
rotary converter and the motor converter 
vary together. The simple motor generator 
has an advantage in this respect, in that the 
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d.c. generator is entirely independent, and 
so long as itis running at constant speed 
and load gives a constant voltage. In 
cases where the a.c. voltage is unsteady, 
and it is required to preserve a constant 
d.c. voltage, the motor generator will 
be the simplest apparatus to employ, 
but the superior efficiency of the rotary 
converter will sometimes make it worth 
while to introduce automatic voltage regu- 
lators, so that a steady d.c. voltage can be 
maintained, notwithstanding variations in 
the a.c. supply. Automatic regulators have 
been designed which will hold the d.c. 
voltage constant within half of 1 per cent., 
notwithstanding the variation of the a.c. 
voltage through a range of Io per cent. 
When we consider how the d.c. voltage 
varies with the frequency, we see that the 
positions of the rotary and the motor gene- 
rator are reversed. The d.c. voltage of a 
rotary is not dependent upon the frequency, 
whereas with the motor generator a change 
in the frequency of т per cent. will often 
make a change in the d.c. voltage of 
2 per cent. 

Hand Regulation of Voltage.-—Itis possible 
to carry out band adjustment of voltage 
through wide ranges on all four classes of 
apparatus. In the case of a rotary con- 
verter, there are four methods by which 
the adjustment of voltage can be obtained. 

The simplest method is to build the 
transformers feeding the rotary with a high 
inductive drop. The rotary then behaves 
very much as а shunt generator; increasing 
the excitation increases the voltage, decreas- 
ing excitation decreases the voltage. The 
only drawback to this method is that the 
power factor varies as the voltage is varied. 
'The limits within which the power factor on 
the h.t. side varies at full load when the 
voltage 15 changed through a range of то per 
cent. are within 95 per cent. lagging and 
96 per cent, leading. As it generally happens 
that it is at heavy loads that we require to 
raise the voltage, the leading current is 
rather a good point, as it helps out the 
lagging current taken by any induction 
motors on the system, and tends to raise the 
voltage of the generators. Moreover, any- 
where in the neighbourhood of normal 
voltage, the power factor is near unity ; 1t 1s 
only when we reduce the voltage below 
normal that the power factor comes over to 
the lagging side. 

The second method for obtaining hand 
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adjustment of the voltage is to put an 
alternating current booster on the shaft of 
the rotary, and change the a.c. voltage 
supply of the rotary by varying the field of 
this booster. In the rotary converters 
recently supplied by the British Westing- 
house Co. to Bristol, Bradford, and Moscow, 
this method has proved in every way satis- 
factory. At Bristol the rotaries are designed 
for either lighting from 460 volts to 500 volts, 
or for traction with automatic compounding 
from 500 to 570 volts. 

In addition, this booster enables us to 
preserve complete control over the power 
factor, notwithstanding any change in the 
voltage. In all cases where a very wide 
range of voltage, say up to 25 per cent., is 
required, the booster method is to be pre- 
ferred to the selfinduction method. We 
may take 10 per cent. range in voltage as 
being the practical limit in this latter case, 
though by special arrangements it can be 
extended to 15 per cent. 

The third method is by connecting an 
induction regulator between е trans- 
formers and the rotary. The соок. 5o- 
cycle rotary converters operating at Brighton 
obtain their voltage regulation by this means. 
One of the objections to the use of these 
regulators is that they require cooling by an 
air blast; this, however, is not a serious 
objection where air-blast transformers are 
used. In cases where an air blast is avail- 
able, the induction regulator 1s to be pre- 
ferred to the a.c. booster, if the number of 
poles on the rotary 15 very great. It will be 
understood that the number of poles on the 
booster must be the same as on the rotary. 
Where the number of poles is as great as 
30—as at Brighton—the induction regulator, 
in which the number of poles can be made 
as few as we like, makes a cheaper and 
more compact machine. 

The fourth method of adjusting the d.c. 
voltage is to bring taps from the trans- 
formers either on the h.t. side or on the 
14. side, and change the working tappings by 
means of a dial. It used to be said that 
this method was only advisable up to the 
250kw. size: of rotary converter, but the 
Westinghouse Company have recently im- 
proved their methods of making dials 
dealing with large currents at high voltages, 
so that it is difficult to say what the limit 
in size now is. There will, of course, always 
be an objection to any system in which 
tappings from the transformer are brought 
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to a dial, on account of the possibility of 
accidental short circuits. This method, 
therefore, should not be put forward unless 
there were special circumstances which 
make it advisable. 

Compounding.—All four classes of con- 
verting apparatus are the same in the matter 
of automatic compounding. It is just as 
easy to obtain а compounding effect of 
Io per cent. between no load and full load 
on a rotary converter as it is on a motor 
generator. This compounding can either 
be carried out by putting a series coil on 
the field of the rotary and self-induction in 
the transformers feeding it, or by adding a 
series coil to the a.c. booster fixed on the 
shaft. 

There are some cases where a reversed 
compound winding is useful; for instance, 
where it 1s intended to run rotary converters 
in parallel with shunt generators, the trans- 
formers should be designed with consider- 
able self-induction, and a reversed series 
winding put on the rotary converter. This 
gives the rotary all the characteristics of a 
shunt machine. When the load comes on 
the voltage falls, and by arranging a suitable 
German silver shunt, the characteristics of 
the machine may be made to imitate very 
closely the shunt generators with which it is 
to run in parallel. 

Commutation. — On all direct-current 
machines good commutation is a most im- 
portant feature. It is common knowledge 
that the problem of commutation on a rotary 
converter is very much easier {һап on direct- 
current machines, as there is very little field 
distortion and excellent commutation can be 
obtained through very wide ranges of load. 
Even up to three and four times full load, 
current can be collected from a rotary con- 
verter without excessive sparking or flashing 
over, and up to roo per cent. overload can 
be commutated sparklessly. 

The forty cycle rotary converters supplied 
by the Westinghouse Company to the North- 
Eastern Railway Co. yield a normal rated 
current of 1300 amperés. І have seen one 
of these machines delivering 2500 amperes 
on ordinary railway service without the sign 
of a spark on the commutator. 

In a recent test of a fifty cycle’ 250kw. 
rotary converter, in the presence of a well- 
known engineer who wished to. see an over- 
load test, the machine, when running at 
three-quarter load, was given an additional 
load equal to 250 per cent. overload, thrown 
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suddenly on with a knife switch, without 
causing serious sparking. It is hard to say 
what grounds there can be for the contention 
that the fifty cycle rotary converter is a 
delicate and unstable piece of apparatus. 
The great overload capacity of the rotary 
converter is due not only to its good commu- 
tating qualities, but to the fact that the 
copper losses in the armature are small on 
overloads. 

Risk of Breakdown.—The consideration 
which is most important to a station engineer 
is freedom from breakdown. For smallness 
of risk of breakdown, the rotary converter 
and its transformers are superior to any other 
converting machinery, because in the first 
place there 1s no high voltage on the running 
machine, and in the second place there is 


only one running machine to break down 


instead of two. А well-insulated transformer 
is very much less liable to break down than 
any kind of high voltage armature. Even 
> 1f one of the transformers does break down, 
the load can be carried on the other two. 

Power Factor.—As 15 wel known, the 
power factor of a load of rotary converters 
can be adjusted to any desired figure by 
varying the excitation. In ordinary traction 
work, where the rotaries are compounded, 
the power factor varies with the load, and 
it is usually arranged that. on full load there 
is а leading power factor on the h.t. side 
between 99 per cent. and 96 per cent. This 
gives a slight leading component which, of 
course, is desirable on full load. 

The rotary converter and motor converter 
are much the same in the matter of adjust- 
ment of power factor, the main difficulty 
being that the induction part of the motor 
converter always has a high self-induction, 
and therefore, with changing load and 
changing frequency, the power factor will 
always be beyond the control of the operator; 
whereas with a rotary converter, where it 15 
important to preserve unity power factor at 
all loads, the selfinduction in the trans- 
formers can be made extremely small, and 
an a.c. booster can be added in those cases 
where variation of voltage 1s required, so 
that the power factoris always completely 
under control without regard to the 
particular voltage at which it is required 
to run. | 

The synchronous motor generator set is 
the same as the rotary converter in this 
respect, that the power factor 1s completely 
under control in all circumstances. 


Ihe ELECTRICAL MAGAZINE. (Central Station Practice.) 


The asynchronous motor generator set 
has a lagging power factor less than unity. 

Efficiency. —Here the rotary converter has 
a substantial advantage over any other type 
of converting apparatus. It is not true that 
the motor convertor has all the advantages 
of a motor generator and as high. an 
efficiency as the rotary. In comparing the 
efficiencies of different machines, it is very 
important to consider the basis of their 
ratings. When a sub-station is supplying a 
town load it is always necessary to have 
enough machines running to avoid catas- 
trophe in the case of sudden unexpected 
demands. The efficiency of the sub-station 
will greatly depend upon how. many 
machines. are running, and how near to 
full load they are working. If the station 
is provided with rotary converters, it is 
in most cases perfectly safe to have all 
the rotary converters fully loaded and 
allow them to be overloaded before a 
new machine is thrown in. This is because 
the rotarv converters can take 5o per cent. 
overload for an hour or two in case the load 
should be unexpectedly increased. More- 
over, they can take roo per cent. overload 
without any commutation troubles for a time 
sufficient to synchronise and throw in ad- 
ditional machines. When dealing with 
motor converters or motor generators, which 
are not able to take such excessive overloads 
without danger, the station engineer is not 
justified in normally running his machines 
up to such a high point. He must, except 
for the very steadiest loads, always have 
some capacity in hand to meet sudden 
demands and give him time to throw in 
other machines. In making a fair com- 
parison of the year-round efficiency of 
different types of converters, it would not 
be unfair to take the efficiency of the rotary 
at full load and the other types of apparatus 
at three-quarter load. In the table, however, 
I give efficiencies without regard to this 
additional advantage on the part of the 
rotary, and compare machines designed 
with the same liberality and same factor 
of safety in insulation and mechanical 
strength. | 

Attention.—In the matter of attention the 
rotary convertor is just twice as good as its 
competitors. ‘There is only one machine to 
keep clean instead of two, and, moreover, 
the easy commutation enables the carbon 
brushes to run for years with only the slight- 
est wear. | 


Readers are referred to the World's Electrical Literature Section for titles of all important 
articles of the month relating to Lighting and Heating. 
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НЕВЕ are two ways in 
§ which distribution 
curves аге pre-emi- 
nently useful: First, 
in comparing the 
results obtained with 
different lamps and 
accessories ; and, second, to provide a basis 
of calculation for the proper location of 
lights when the lamps and accessories have 
been determined upon. For the first of 
these uses the polar photometric curves are 
misleading in so far as they are popular, z.e., 
in so far as they may be used by persons 
not appreciating the actual phenomena which 
they represent. For the use of illuminating 
engineers, however, this misleading quality 
has doubtless been exaggerated The 
Rousseau diagram is equally useful in refer- 
ence to the character of distribution, and 
far more valuable for purposes of absolute 
coniparison. between different illuminants or 
different accessories. But all this has very 
little to do with the application of this data 
to the needs of every-day work. 

Curves of uniform illumination are simply 
polar diagrams representing the distances 
in all directions at which equal illumination 
is produced by the source for which the 
curve is plotted. Marginal scales are pro- 
vided which read in feet, without subdivision 
for various intensities of illumination. For 
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Fic. 1. FITTING DESIGNED ACCORDING TO 


THE METHOD. 


convenience these scales are laid off so that 
the radial distance between every tenth 
circle equals rft. for unit illumination, z.e., 
i footcandle. For more powerful sources it 
is necessary to plot the curves to one-half, one- 
fifth, and one-tenth of this scale, as the case 
may be; in which case, of course, one divi- 
sion in the scales represents 2ft, 5ft., or 
1oft. instead of rft. The actual scale used 
for plotting is noted in each case on the 
upper left-hand margin. | | 

Fig. 2 represents the uniform illumination 
from a 32c.p. incandescent lamp with a 
pagoda reflector, while Fig. 3 is the ordinary 
distribution curve for the same source. 
Figs. 5 and 6 represent uniform illumina- 
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UNIFORM ILLUMINATION CURVE or 32С.Р. L 


Fic. 2. 
RrrLECTOR (CURVE 2 or FIG. 4). 


tion and candle-power distribution respec- 
tively from a 16c.p. incandescent lamp, 
fitted with a pagoda reflector giving broader 
distribution. These curves have been 
selected from my data book without special 
reference to the distribution characteristics, 
except that the first two curves will be 
utilised for a more extended illustration. 
Referring to the curves, it will be noticed 
that each of the various scales is labelled in 
foot-candles, z.e., each scale applies correctly 
to the curve for the intensity of illumination 
marked above it. Thus, in Fig. 2 the 
illumination directly below the lamp will be 
т foot-candle at r4ft. distance (Ze, seven 
divisions on the 1 foot-candle scale equals 
14ft, the curve being plotted to 4 scale); 
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It is the object of 
this paper to advocate 
the use of curves of 
uniform illumination. 
The possibilities of 
graphical calculation 
from these curves and the scales provided 
will appeal to you in connection with all 
problems involving the law of inverse squares. 
The method of reading from these curves 
does not need further explanations, but I 
wish to call your attention to several advan- 
tages offered for the purposes of quick com- 
parison or selection of various means of 
illumination. 

1. The shape of the curve represents the 
effect produced, and not merely the cause, 
which is the case with the ordinary polar 
distribution curve. 

2. The area of the curve is not so largely 
affected by the character of distribution as. 
in the polar distribution curve. 

3. These curves afford instant reference to 
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ROP KY} combined with neglect of the principles of 
NAME illumination, with the result of producing 
lighting furniture somewhat extravagant 
from the point of usefulness. 

The fitting described is a dining-room 
chandelier. The room is 16ft. x 22ft. with 
rift. ceiling ; plate rail, 7ft. gin. high; ivory- 
tinted plaster ceiling ; very dark frieze, and 
dado in light plaster panels. The lighting 
scheme includes wall brackets, which are 
placed near the ends of the room, so for the 
purposes to be served by this particular 
fixture we will consider the room 16ft. square. 

The requirements are to produce fairly 
brilliant table lighting without any glare in 


| the eyes of persons seated around the table, 
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and to provide indirect lighting from the 
same fixture for the general illumination of 
the room. The reflector for which curve is 
shown in Fig. 5 was chosen for the table 
; lighting, and this is used with a 32c.p. lamp. 
' This is covered with an art glass shade hung 
low enough to intercept the direct rays at a 
point below the eyes of the diners, the bottom 
Fic. 3, DISTRIBUTION CURVE OF 32C.P. LAMP WITH of the shade being placed 6ft. above the 
PAGODA REFLECTOR. floor. This is somewhat higher than usual, 
and was particularly desired by the owner. 
the best location for lights, że., proportion of Аз the reflector used is of generous pro- 
distance from ceilings and from floors; the portions, it may be assumed that there will 
best angles for bracket lights, etc., and where be small error in doubling the illumination 
placed within glazed 
fixtures, such as de- 
scribed further on, the | 
shape of the curve is 
of accurate assistance | 
in determining the | 
shape of the art glass | 
to be lighted up. E "reve a е 
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APPLICATION TO 
FIXTURE DESIGN. 


ae 


We have had a great | Lm 
many examples of cal- JR 


culation for illumina- 
tion of rooms large and 


S ; 
EN А \ 

small, so I will further РА 7 J | \ NS T" 

illustrate the conveni- Е p 7 a oe S ants 

ence of uniform illum- + ? c9 


ination curves by a | | 
problem of slightly | | esre tyre олс Азаке X236 
different character, viz., MINNIE EE 4d 
the design of a single 

fixture for the more ex- 

pensive residence work, 
This is a class of fitting 
wherein the most 
lavish taste is too often 


flec:Mag. 2244. 
Fic. 4.. APPLICATION OF THE METHOD TO THE DESIGN Or A FITTING. 
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represented in the curve ; 7; 22 = = 
Fig. 5 fora Ібс.р. lamp. vsi E II S SAA e ert EE 
The distances from the к" 2 2 E 
lamp to surface of table memz Д 4 BAAR == = т=®Ез&&ХУСК 
are indicated in Fig. 4, . ИИ e AA ENNAN 
which is a partial cross 4312435:4 77 GE Ba eaa EEES SSS SS NS SN 
ахаа ЭУ 
section of the room. А Б A ECC ERES ESSE RSS SS 
! ! ҮП KSEE ARR 
Referring again to the | ЖЛЕ МК ААЙ ОНДЫ © „киги Бай Ән С СУС 
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| KS ee REDDE NSW 
tance odeg. is about Ill | ани lI Se heen Sa 
- ИШ ИОАННУ Ne WW i 
me cS. cow 
porca ie MER e ш 
won D E | Ec кы ЭНА 
fora 32c.p.lamp. At4ft. ОРЦ ЛИЛИИ Ит аала Л RAS i RUN Wi ШЙ 
and 1 5deg. the illumina- И | ПИШ ANA Bee ee ee cain тит, 
tion is seen to be about | RUA Se тү ROR h ini 
ст footcandles muli О У 
pied by Cos. rsdegand ГОИ А0 
doubled for а 32c.p. PAN ANN Nees SES SEES CAI LALA AL 
lamp, which equals 3.3 | | | LYS WAS: кезеш UU) 
ke ШП ОКК RNS SSS 
footcandles In like ff | ANN AN SSS! ELEERER TODO oe: Ж 
annertheillumination f NN SN NS ышш=ш=ш=222@@@/ MI 
manner,theillummation — | | RASS tS SSS EEA) 
at 4ft. 6in. and 3deg. 1s | | SS уз сез y 
found to be 2.65 foot- li NENNEN NE к SSS SS C РРР 
ч SEALS SS Ss ee ee C EC C LL P 
candles. Observe that | | ANAS SNS Ses 
: ivi MISSIS SSS SSeS AZ рг 
i arriving at these n 55=====2=22224474 72 
values absolutely no tll RNS SSS NC 
computation is required, i | RASS SSS See eee 7727 
other than reference to [| | | NSSSS сыз з SSS Ss шшш AAA 222 
SSIS SS Sa A A 
the curve and scales. | | КМ AS А2 
NS сые SWS SSS SS Sess 2 T 2 
„Тһе upper part of the ГУЗ SS черна 22205 
Sture 16-0, DISKE LO. Essi MM a ee 


conceal 6 32c.p. lamps 
pointed at an angle of 
3odeg. from the hori- 
zontal, and equipped 
with the reflector for 
which curve is given in Fig. 2. Fig. 4 gives 
the distances to ceiling and frieze at the 
various angles. I think anyone, having 
taken a few moments to familiarize himself 
with these curves of uniform illumination, 
will find no difficulty in arriving, by refer- 
ence to this curve only, at solutions in 
accordance with the accompanying table : 
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ange ш Distance. о Illumination. 

6odeg. aft. 6in. odeg. 2.0 foot-candles 
45deg. 3ft. 8in. 15deg. 3.4 à 
3odeg. 4ft. rin. 3odeg. 4.7 Р 
15deg. 5ft. oin. 45deg. 3.8 2, 

odeg. 7ft. oin. 6odeg. 2.0 is 

5deg. 8ft. 6in. 25deg. 2.6 i 
15deg. 7ft. біл. 15deg. 2.9 " 
22deg. 7ft. 4in 8deg. I.5 IN 


eee eee eee ee eee 


UNIFORM ILLUMINATION CURVE OF 16c.P. LAMP WITH PAGODA REFLECTOR 


(CURVE I OF FIG. 4). 


While not as simple to describe, the same 
process applied to other lamps of the group 
will afford an easy summation of illuminating 
effects which, of course, increase the illu- 
mination near the centre to an approximate 
uniformity. The falling off in intensity on 
the ceiling near the side wall is desirable in 
order to avoid undue contrast with the dark- 
coloured frieze, which receives the raysat a 
smaller angle of incidence, thus producing a 
most harmonious effect with the lighting from 
this direction. The sides of the basket are 
high enough to conceal the reflectors when 
viewed from a point rift. from the centre 
of the room and 5ft. біп. from the floor. | 

Lest it should appear that this catering 
to the requirements of illuminating engineer- 
ing has led us into proportions impossible 
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Fic. 6. DISTRIBUTION CURVE or 16C.P. LAMP 
WITH PAGODA REFLECTOR. 


to use from an artistic standpoint, I append 
a sketch, Fig. 1, of the finished fixture used. 
This has about sft. drop over all, and 42in. 
spread. The 6-piece shade suspended 
‘around the table light is 8in. high by 81lin. 
in diameter. When fifty pounds or more 
may be expended on a fitting of this kind 
it is evident that the amount of work 
put into a careful calculation of lighting 
effects by the use of uniform illumination 
curves is far from extravagance. 


<> 


Power of Centrifugal Fans. 


ROFESSOR CARPENTER gives in the 

Sibley Journal the following rules for 

the capacity of centrifugal fans and the 
power required. 

The capacity of fans, expressed in cubic 
feet of air delivered per minute, 1s equal to 
the cube of the diameter of the fan-wheel in 
feet multiplied by the number of revolutions, 
multiplied by a coefficient having the follow- 
ing approximate value. 

For a fan with a single inlet delivering air 
without pressure, 0.6; delivering air with a 
pressure of one inch of water, 0.5 ; delivering 


air with a pressure of one ounce, o.4. For 
fans with double inlets the coefficient should 
be increased about 50 per cent. For practi- 
cal purposes of ventilation the capacity of a 
fan in cubic feet per revolution would equal 
0.4 X the cube of the diameter in feet. 

The h.p. required for a given fan or 
blower is equal to the fifth power of the 
diameter in feet, multiplied by the cube of 
the number of revolutions per second, 
divided by one million, and multiplied by 
one of the following coefficients: For free 
delivery 30, for delivery against one ounce 
of pressure 20, for delivery against two 
ounces of pressure, ro. 

Expressed in formule, the above rules 
reduce to : 

Cu. ft. per min. = C x D? x r.p.m. 

H.P. = K x Dix r.5.53 x 10 — 6, 


Free rin. 102. Other pressures. 
C= 0.6 0.5 .04 — 
A=. 20. — 20..  20—cf. 
С^ 


Fire-proof Insulating 
Material. 


A^ insulating material which is stated to 

possess high dielectric strength, to be 
fire-proof and non-shrinkable, is the subject 
of an American patent by George Kelley. 
The material first formed consists of five 
parts by weight of pontianak gum and ninety- 
five parts of liquid glass; that is, silicate of 
sodium or silicate of potassium. The liquid 
glass acts as a solvent for the gum, the 
resultant combination having excellent ad- 
hesive qualities. Sufficient mineral wool is 
moistened with the above combination to 
make a stiff but plastic body. The material 
is formed into sheets or moulded articles 
which are subsequently vulcanized under 
pressure until the desired degree of hardness 
is attained. It is stated that the article thus 
obtained is suitable in every way for insulating 
purposes. 
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A New Receiver for 
Wireless Telegraphy. 


<> 


T the meeting of the 
American Institute of 
Electrical Engineers, 
held October 26th, 
1906, Dr. Lee De 
Forest read a paper 
dealing with the 
* Audion," а пем 
receiver for wireless 
telegraphy. several 
forms of the instru- 

ment were described. "The instrument was 

exhibited in the form illustrated diagram- 

matically in Fig. r 
A low-voltage carbon incandescent lamp 

15 connected t» a source of current con- 

sisting of a ‘battery of dry cells, a rheostat 

serving for varying the current at will. 

Within the exhausted globe of the lamp are 

placed two platinum wings parallel іо the 

plane of the bowed. filament and about 
2mm. on either side of it. А second 
battery of dry cells is connected between 
the positive end of the filament and the 
platinum, the latter being connected to the 
positive .pole of the battery. Due to the 
electrification produced in the neighbour- 
hood of the incandescent filament, a positive 
leakage discharge current will pass from the 
platinum wings through the attenuated gas 
to the filament. The electrification has 
been found to depend upon the temperature 
and nature of the filament and on the 
nature and pressure of the gas, and upon 
the electric and magnetic forces to which 
the vessel is subjected. The shape and 
area of the plate or plates, the condition of 
its surface and edges, as well as its distance 


from the filament, are also very important 
factors. 

The conductivity of the gas between the 
wings and the filament. increases rapidly 
with increase of the heating current through 
the filament, as indicated in Fig. 2. A 
peculiar and sudden inflection point is 
noticed in the diagram as the heating current 
is gradually increased or decreased. 

When the audion is connected either in- 
ductively or conductively in an oscillation 
circuit of a wireless telegraph receiver, it 
forms an extremely sensitive detector of 
Hertzian waves, giving responses in the 
telephone receiver (in circuit B of Fig. 1) 
several times as loud as any other known 
form of wireless receiver when subjected to 
the same impulses. It is significant that 
just at the crisp point of the 4-7 curve 
(Fig. 2) the sensitiveness of the audion to 


the Hertzian oscillations attains a marked 


maximum, 
It is stated that the device 15 extremely 
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selective in its behaviour with reference to 
its sensitiveness to waves of different lengths, 
and it can be closely tuned with the synto- 
nizer, for its operation seems to be depen- 
dent upon the sum total of the energy 
received from the complete wave train rather 
than upon the maximum first impulse of the 
train. In other words, while instantaneous 
as far as our senses or instruments can 
perceive, its action is sufficiently sluggish to 
be determined by the additive effect of the 
entire received electro-radiant energy through 
a short time interval. By regulating the heat- 
ing current the potential between the wings 
and the filament, or the distance between 
these, the audion can be made to a great ex- 
tent selective of itself to certain received im- 
pulses. The determining factor here is not 
merely the frequency of the electrical oscil- 
lation ; the spark frequency or factors deter- 
mining the total amount of energy received 
during a very brief unit of time, determine 
to an extent the amount of its response. 
Thus with r2 volts across it it may give a 
loud response to a transmitter, M ; and with 
то * bring in” another transmitter, X, to the 
almost complete exclusion of M, although 
M and JV are of equal power and of approxi- 
mately the same wave length, but differing 
considerably in spark frequency. Similar 
discrimination can be produced by adjust- 
ments of the heat of the filament, which also 
governs the amount of current through the 
gas. 

The audion gives no evidence of fatigue 
under any conditions of use and requires no 
adjustment in the receiver itself. Further- 
more, it requires no protection from the 
violent impulses of the transmitter at its own 
station, whereas the sensitiveness of the 
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electrolytic receiver is 
completely destroyed by 
one such violent impulse, 
unless its small electrode 
is protected by a shunting 
switch. 

As to the action of the 
audion, it may be stated 
that a sensitive direct- 
current instrument in the 
B circuit (Fig. 1) shows 
a steady deflection varying 
not а whit, by increase or 
decrease, during the re- 
ception of strong “ wire- 
less” signals, so that the 
effect of the presence of 
the Hertzian waves seems not to be an 
increase in the conduction through the 
gas between the wings and the filament, 
but rather a momentary ‘change i in the specific 
inductive capacity of the gas considered as 
the dielectric of a condenses whose plates 
are the filament and the: wings. This 
operation being repeated for every spark at 
the transmitter, a listener at the telephone 
in the B circuit will hear a sound whose 
pitch is exactly that of the spark. 


2234. 


<> 
Wave Lengths іп 
Wireless Telegraphy. 


H. y. ROUND. 

Some time ago the author carried out a 

series of experiments on the effect of 

varying the wave length used between two 

wireless stations with land between them, 

the results of which experiments are outlined 
below. 

The two stations used were 65 miles apart. 
The mast at each end was about r7oft. in 
Ten-inch spark coils and secondary 
batteries giving 65 volts only were available, 
and, in consequence, it was decided to use 
the single-circuit method of transmitting, 
usually called “ plain aerial.” 

The aerial wire at the transmitting end 
consisted of a single vertical wire with four 
18oft. extensions connected to its top and 
guyed out so as to be as horizontal as possible. 
The insulation of this aerial was as perfect 
as it is possible to make it—four or 
five lengths of 2ft. hard rubber rod being 
placed in series between the aerial and its 
support and guys. These rods were kept 
well oiled. When this aerial was connected 
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іо one terminal of the spark coil, and the 
other terminal grounded, a spark about зіп. 
long could be obtained between spark balls 
tin. in diameter. The spark gave faint 
signals on the aerial wire at the receiving 
station. 

At the receiving end a sensitive magnetic 
detector was used with a demagnetizing coil 
made of той. of No. 36 wire. ‘The receiving 
aerial consisted of three vertical 18oft. wires 
in multiple and these were connected to the 
detector through a variable inductance coil. 
This coil consisted of 200 turns of No. 16 
c.c. wire closely wound in one layer on a 
rectangular glass core about 3oin. in circum- 
ference. The wire had a stripped place 
every five turns to enable the inductance 
to be varied. The other side of the detector 
coil was grounded, and in shunt with the 
coil was placed a condenser whose capacity 
could be varied from nothing up to 
i-100mf. ^ The complete connections are 
shown in Figs. x and 2. No attempts were 
made at the transmitting station to measure 
the actual transmitted wave length, but the 
length of wave emitted with no inductance 
in series with the aerial and spark gap was 
probably of the order of 2oooft. 

It was determined to investigate the effect 
of lengthening the wave at the transmitting 
end by adding inductance between the spark 
gap and ground, the inductauce being 
placed there because of ease of insulation. 
An inductance consisting of roo tums of 
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No. 16 wire was wound on a foot-square box 
and the wire spaced iin. to prevent cross 
sparking. This inductance was placed in 
the transmitting circuit (Fig. 1), turn by 
turn, and the maximum value of signals at 
the receiving end noted. As turns were 
added in the transmitter the inductance and 
the capacity of the shunt condenser in the 
receiving circuit had to be increased to 
obtain the maximum signals. ‘The strength 
of maximum signals gradually increased, 
until до turns were in the sending circuit ; 
more than 4o turns decreased the signals. 
With до turns in the transmitter, about 130 
turns of receiving inductance were necessary, 
and a shunt capacity of about 1i-200m.f. 
was required. 

The tuning at this point was very sharp 
and distinct, and the signals were very strong 
and readable. A curious effect was noted at 
the sending station. When the inductance 
was omitted the spark was white and clear, 
but as the inductance was added it became 
redder and more like an arc, and with forty 
turns in circuit, it was necessary to remove 
the spark balls and obtain a point spark to 
keep the signals clear. The same effect can 
be noted with a Leyden jar discharge, as the 
inductance in the discharging circuit is 
increased. With jars it is no doubt due 
partly to leakage, but with the aerial the only 
explanation is that it was due to brush 
discharge, as the insulation was very high. 


AERIAL 
WIRE 


VARIABLE 
= INDUCTANCE 
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DETECTOR 
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The experiments were repeated with an 
8-wire extension aerial; also with a 4-wire 
extension aerial with  3ooft. extensions. 
Maximum signals were found with consider- 
ably less inductance, but curiously the maxi- 
mum at the receiving end indicated that the 
best wave length was about the same. A 
wireless station 120 miles away, over sea, 
reported that the signals instead of increasing 
decreased with the increase of wave length, 
until when the signals were a maximum over 
land they were unreadable over sea. 

These results seem to show distinctly that 
over land an increase of wave length more 
than compensates for the decreased radiation 
produced by the increased wave length and 
the added impedance. The decrease in 
radiation no doubt also accounts for the 
very marked tuning noted at the receiving 
end. 

Throughout the experiments a current of 
about то amperes at 65 volts was used.— 
Electrical World. 
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Trouble Caused bv а 
Wireless Station. 


HE quarterly fire report, No. 3, of the 
electrical bureau of the National 
Board of Fire Underwriters (U.S. A.), makes 
note as follows of a very interesting and, it 
would seem, unusual occurrence. 

The sending station apparatus of a wire- 
less telegraph system was supplied by a 
3kw. 2080-115-volt pole transformer on.a 
three-phase system. This transformer broke 
down because of high voltage reactions 
caused by the wireless apparatus, and was 
replaced twice by other 3kw. transformers 
.in parallel, all of which failed. А 74kw. 
transformer was finally installed and operated 
satisfactorily. 

In transmitting signals the secondary 
voltage (115) was raised to about 20,000 
volts, which was impressed on the aerial 
conductors on the mast. It was found that 
this equipment when in use produced several 
breakdowns in lighting and small motor 
circuits in the neighbourhood supplied by 
other transformers of the same system. 


In a doctors office diagonally across the - 


street from the wireless station were incan- 
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descent lamps and small motors supplied 
from a transformer, whose secondary line 
paralleled the secondary leading to the wire- 
less apparatus. The reactions in the system 
caused by the sending apparatus of the 
wireless station caused the Edison plug 
fuses in the service entrance box to be 
blown violently, and destroyed the windings 
of a small motor. It is.reported that these 
breakdowns were accompanied by flashes of 
flame about the apparatus in the office. 
Removing the doctor's service line to a 
position where it no longer paralleled the 
wireless secondary circuit corrected the 
trouble in this office. The wireless com- 
pany also improved the contact of their 
ground connection, but it does not clearly 
appear how much this had to do with pre- 
venting further troubles. One or two other 
installations in the neighbourhood, a closely 
built-up city block, were affected to less 
degree. A number of telephones were 
rendered useless during sending of wireless 
messages, the code signals being loudly 
heard in the receivers. This was remedied 
by the insertion of suitable capacities in the 
telephone service circuits.— Electrical World. 
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Life of Wooden Poles. 


TT German Postal and Telegraph De- 

partment has recently published statistics 
MM during a period of 52 years on the 
life of wooden posts И with 
different preservative substances. The num- 
ber of posts under observation amounts to 
nearly 3,000,000, and the following are the 
average results obtained : 


Poles Inpregnated with Length of Life. 


Sulphate ot Copper .. js $6. i. years 
Corrosive Sublimate 13. - vears 
Creosote ; 20.0 vears 
Unimpregnated 7-7 years 


The manner of preparing the poles has 
been improved from time to time, and this 
is clearly shown in a further table giving the 
average length of life of the poles under 
different methods of treatment with each 
preservative at different periods. For 
exainple, in 1883, with sulphate of copper 
the average life was 9.4 years, while in 1903 
the method of treatment had been improved 
so that an average life of 13.3 years could be 
obtained. 
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the design and manufacture of electrical apparatus is dealt with in 
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Some Points about 
Single-Phase Motors.* 


W. LANGDON-DAVIES and 
FB. О. HAWES, 


<> 


IHE types of motors dealt 
T | with are those used on 

| ordinary Single - Phase 
supply circuits, and not 
those for traction, etc., 
working on special low 
periodicity circuits. 

The whole subject is 
full of interest, but only 
a small portion can be 
touched on in the scope of one paper. 

One of the earliest, if not the earliest 
motor run by a rotating field, was that 
devised by Walter Bailey. In his arrange- 
ment the shifting of the magnetic axis of the 
field, commonly called the rotating feld, 
was produced mechanicaly by means of a 
commutator, which, although attached to 
the rotor, really commutated the field and 
caused it to more or less rotate. Direct 
current was used. This machine is worthy 
of much the same admiration that one 
bestows on, say, ‘Puffing Billy," when one 
considers the difficulties which beset the 
early pioneers. 

Who was the inventor of the commu- 
tatorless single-phase motor starting on split 
field, and subsequently working ona single- 
phase impressed field, is not certain. It 
was probably invented by more than one 
person practically at the same time. Prof. 
Ferraris in a lecture demonstrated this 


* Abstract of Paper read by W. Langdon- -Davies before 
the Birmingham and District Electric Club, Oct, 13, 19 . 


method in March, 1888. Near about that 
time Nikola Tesla obtained and held patents 
in America, England and elsewhere, for 
producing the same results. 

Of these early patents there is one by 
Dobrowolsky, December 15th, 1890, for the 
introduction of resistance into the induced 
member at starting. This is of particular 
interest from a commercial point of view, as 
the patent was kept in force in England 
during its full time, expiring December, 1904. 
Although the owners of the patent, a foreign 
company, appeared indifferent to their rights, 
English makers were restrained from making 
motors with slip rings. 

The first experimental machine made by 
me, which ran at all, was constructed in the 
end of 1891. ‘This was really a three phase 
motor, the three phases being obtained from 
a single phase by inserting resistances in two 
of the circuits of the motor and no resistance 
in the third. The two resistances were of 
course of different values. This idea of 
phase splitting was suggested by the results 
of some telegraph experiments. 

The stator and rotor were each ring w ound, 
and had polar projections, similar to the 
field magnet of a direct-current motor. I 
can imagine no worse way of building an 
alternating-current motor, but you will realise 
that a pioneer had to discover these things 
and that his most useful discoveries arose 
from his mistakes. 

The next machine was a two-phase motor, 
wound with two separate windings on alter- 
nate poles for each phase, the two phases 
being obtained from a single-phase supply 
by the now common means of inserting a 
choke in one winding and a non-inductive 
resistance in the other. The rotor was a 
squirrel cage. This machine required a very 
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large current to get it to start, was very in- 
efficient, and naturally had a very low power 
factor. 

Realising that salient poles had serious 
disadvantages, the next machine was made 
with slotted tunnel windings with one pair 
of tunnels for each pole. ‘There were two 
Sets of poles wound with separate windings, 
each winding being upon alternate poles. 
Both sets of poles and windings were used 
at starting, a variation of phase between the 
two was obtained by inserting a non-induc- 
tive resistance in one set and a choke in the 
other. When the speed was nearly synchron- 
ous, one set of coils and the resistance and 
choke were cut out of the circuit and the 
machine ran asa single-phase motor. This 
machine again took a very large current at 
starting, and was very inefficient. 

It became apparent that the idea of having 
separate poles was a fundamental error and 
that the whole of the interior surface of the 
stator must be magnetised when running 
as well as when starting. In this motor such 
was not the case. In starting it will be seen 
that when the alternate sets of poles were at 
zero they were inert, and when running one 
set of poles was permanently inert. 

This machine was rewound so that the 
starting and running coils each enclosed the 
whole magnetic circuit. By this arrangement, 
both the magnetic fields of the rotor and 
stator when running or the fields set up by 
the two windings when starting—to express 
the action in a very unorthodox manner— 
were better mixed together, and there was 
no position at any moment when the magnetic 
circuit of the rotor had no effective return 
path. This machine was a great improve- 
ment on its predecessors, and was my first 
machine which did really useful work. An 
important point to bear in mind as regards 
this machine, was that every turn of the 
windings surrounded the whole of each of 
the poles. Consequently, owing to the 
varying reluctance the field varied in density 
from a minimum at the centre of a pole to a 
maximum at its edge, and a good rotating 
feld could not be obtained. This motor 
left much to be desired in the way of 
efficiency. 

The next machinewas built up of stampings 
having four slots per pole, and was a distinct 
advance on the previous machines. 

АП these early efforts were made some 
fourteen years back. At the present date, 
thanks to the knowledge gained by the 
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pioneers, the building of good single-phase 
motors 1s more a mechanical than an 
electrical problem. 

Four properties are essential to a good 
single-phase motor, namely, efficiency; a 
high power factor; it should not overheat, 
though heating does not always indicate in- 
efficiency ; it should be mechanically sound. 
There are two other properties which are 
commercially useful, a motor should be cheap 
and it should look attractive. 

Dealing first with high powerfactor. The 
power factor of a motor matters but little to 
the consumer. He need not consider what 
current ebbs and flows through his meter, he 
only regards the units the meter registers 
against him. Moreover, the additional 
copper required adds nothing to his working 
costs, and but little to his capital outlay. It 
does matter to the supply station inasmuch 
as a lower power factor entails more loss on 
the conductors, or in other words more 
copper to supply the same power. 

The efficiency of a motor is not essentially 
important to the supply company, the more 
watts per horse-power it consumes the better, 
in some ways; I do not suggest that a 
supply company would or, in my experience, 
ever has attempted to get inefficient motors 
used by its consumers, but I wish to impress 
the relative values of power-factor and effi- 
ciency in a commercial sense. 

The term power-factor is in itself mislead- 
ing. It suggests to many that a high power- 
factor means a high power of some kind, 
whereas it really means that a machine 
having a high power-factor is one which 
only requires a small magnetising current: 
for that reason, I prefer to call the wattless 
current the magnetising current. 

All motors require a magnetising current, 
even direct-current motors, but the difference 
between the magnetising current of a direct- 
current motor and that of an alternating- 
current motor is, that in the direct-current 
motor the whole of the current is wattful, if 
I may use the word, whereas in alternating- 
current motors the bulk of the current is 
wattless. In the case of the direct-current 
motor, the whole of the magnetising current 
is recorded on the supply meter, whereas 
with the alternating-current motor none of 
the really magnetising current is recorded. 
The only portion of the alternating current 
which is recorded is that which either does 
useful work, or is dissipated in hysteresis, 
mechanical friction, Foucault currents and 
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copper losses. In the direct-current motor, 
the magnetising current may be very small, 
whereas in the alternate-current motor the 
magnetising current must be comparatively 
large. The loss on the mains between the 
supply station and the meter is C?R, there- 
fore the smaller the current supplied for a 
given h.p. the cheaper the supply will be. 

It is therefore advisable on general 
grounds to have as small a magnetising 
current as possible. It is not difficult to 
produce an efficient alternating-current 
motor, provided the amount of magnetising 
current can be ignored. ‘The chief losses 
are due to Foucault currents, hystereses and 
СК in the copper. Good lamination of 
the magnetic circuit reduces the Foucault 
currents. Good quality of material reduces 
the hystereses as well as the reluctance. 
Plenty of copper reduces the copper losses. 
The last requirement gives the most trouble 
in construction, for the larger the amount of 
copper wound, the more difficult it becomes 
to keep down the reluctance of the magnetic 
circuit, and therefore to keep down the 
magnetising current. 

There are three ways employed for getting 
the wire on to the iron; open slot winding, 
sometimes with former wound coils ; tunnel 
winding ; combinations of the two. 

Open slot winding decreases the area of 
the air gap for a given diameter of rotor ; 
tunnel winding is apt to increase the mag- 
netic leakage; both increase the required 
magnetising current in proportion to the 
power obtained, therefore various com- 
promises are used. 

The length of the air gap is a most 


important factor in reducing the required 


magnetising current. It can in practice be 
reduced to as little as sin., but with so 
small an air gap as this, the rotor must be 
very accurately centred. If it were тізіп. 
out of centre, this would cause the length of 
the air gap on one side of a diameter to be 
in the proportion of 3 to 5 of the gap on the 
other side, a serious concentration of the 
field to one side of the rotor would result, 
thereby producing a considerable and useless 
side pull which would impair the starting 
quahties of the machine. This side pull is 
most serious in а two pole machine. 
Ordinary bearings soon wear to the 
extent of yyin., and the absolute neces- 
sity for better bearings was demonstrated. 
The bearing which, in my opinion, best 
supplied the necessity was one constructed 


The ELECTRICAL 


dirt was kept out of the oil. 


‘struction, inasmuch as it is 


MAGAZINE. (Design and Manufacture.) 


by my Company, which was of highly 


polished cast iron, a steel spindle being 
employed. Тһе bearings were ring lubri- 
cated and worked exceedingly well if kept 
properly lubricated and clean ; for example, 
the Company has now a 6-b.h.p. motor 
running in their works, which has been 
going for ten years, and the bearings have . 
never yet been touched. 

Unfortunately, these bearings had to be 
given up, because it was found impossible 
to get the general user to attend sufficiently 
to the lubrication, especially in seeing that 
In the case of 
starting a new machine, it was absolutcly 
necessary to see that the oil was working 
well through the bearings: before running up 
to speed. | 

Good phosphor bronze bearings have, 
however, been found to satisfy the general 
conditions. 

Passing on to the consideration of rotor 
winding, it is absolutely necessary, in getting 
on the requisite amount of copper, to keep 
the area of the air gap as small as possible. 

The earliest form of short circuited 
induction rotors was the  squirrel-cage, 
wound by thrusting à number of copper 
rods through holes in the rotor, and 
soldering them to copper end-rings. The 
holes in the rotor were placed as near the 
periphery as possible, to avoid magnetic 
leakage. 

Such a rotor may give trouble in con- 
difficult to 
ensure that the copper squirrel cage is 
exactly concentric with the magnetic circuit 
of the rotor, although the rotor might be 
mechanically balanced. If the rotor is 
wound either with copper rods or bars in 
open slots, starting troubles arising from 
eccentricity of the copper produce little or 
no effect. 

After some years of experience and experi- 
ments, my Company has adopted for its 
short circuited rotors a form of open slot 
winding. The slots are of the nature of saw 
cuts which are filled with copper strip. By 
this form of construction, sufficient copper is 
put upon the rotor, and a large area of air 
gap maintained. 

The question of heating is one that 
requires careful consideration, If the effici- 
ency is not effected, it does not really matter 
how hot a motor gets, unless its temperature 
is such as to cause damage to itself or its 
surroundin gs. | 
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This brings us to the question of ventila- 
tion, which is а most important one, and I 
venture to say much more difficult in an 
alternating than in a direct-current motor. 
The ventilating spaces between pole pieces 
do not exist in an alternating-current motor, 
the stator has to completely surround the 
rotor and there are no spaces for the air 
to circulate in. 

From the rotor shown a circulation of air 
is produced by providing the rotor with 
blades. These throw the air out from the 
centre and are shaped so that the same 
effect is produced whichever is the direction 
of rotation of the rotor. 

So far we have only considered short 
circuited rotors. These have a compara- 
tively small starting torque per ampere. It 
should be remembered that it is only the 
starting torque per ampere that is of import- 
ance. An ordinary squirrel cage rotor can 
be made to give a large starting torque if the 
stator is so wound as to give it a large 
current. 

The efficiency of a motor when running 
up to speed is also a point worthy of careful 
consideration. For cranes and lifts it is 
especially important that the motor should 
be efficient when running up to speed. This 
is not so, however, when a motor is used to 
drive the shafting in a factory, and is only 
started up, say, twice a day. 

A large starting torque per ampere is 
obtained where the rotor has slip rings and 
a resistance is introduced into the rotor 
circuit. This, however, introduces compli- 
cations. Mr. H. Hobart in his book on 
Electric Motors admirably sums up the 
case. “Не would employ the squirrel cage 
type of motor much more generally as having 
such great advantages on the score of sim- 
plicity, robustness, better economy in opera- 
tion, and cheapness in manufacture, as to 
justify its use, not only in very small sizes, 
which is the present practice, but also in 
practically any size, in fact limiting the use 
of slip ring motors to special cases. It is 
true that squirrel cage rotors must be started 
with little or no load, and even then must 
be started from a compensator, in order to 
limit the starting current to a permissible 
amount, but by the use of mechanical 
devices designed to apply the load after 
starting, they are made not only equal to, 
but more satisfactory than the slip ring 
motor, being characterised by higher effi- 
ciency, power-factor, and overload capacity, 
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and requiring a minimum of attention. The 
slip ring motor, on the other hand, is not 
only less satisfactory with respect to these 
constants, but it is inherently more expen- 
sive, more liable to break down, gives at the 
slip rings and brushes practically as much 
trouble as a commutator and must have 
troublesome and expensive auxiliary attach- 
ments for internally short circuiting the slip 
rings and raising the brushes after starting. 
All these disadvantages are encountered 
simply in order to obtain improved starting.” 


<> 


Standard Current Meter. 


SIMPLE form of current-measuring instru- 
ment designed for use as a secondary 
standard is described in an American patent 
issued September 25th to Carl Hering. The 
instrument, which is illustrated herewith, 
consists of two coils placed one above the 
other ; the upper coil is fixed and the lower 
is movable. The movable one is held up 
against the lower side of the fixed one by the 
attraction due to the currents in the two 
coils. The lower coil is so mounted that 
when the current which passes through the 
two coils in series exceeds a certain definite 
value, this coil is held against the upper one, 
but when the current is less than this amount 
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the lower coil at once drops away from the 
upper. The instrument is essentially one 
for indicating a single chosen value of current. 
To use the instrument the current in the 
circuit with it and the instrument to be 
calibrated is first made greater than the 
standard value, the movable coil being 
thereby held in its upper position. The 
current is then diminished very gradually 
until the movable coil drops. It is stated 
that the only correction required at any time, 
when the instrument is used as a secondary 
standard, is that for the variations of the 
force of gravity due to the difference of 
latitude and elevation. When extreme 
accuracy is desired these variations can be 
allowed for.—.)EZectrical Vorld. 
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| UMMARIZING now the gen- 
eral results of this inves- 
tigation we have: 

(a) AM the types of 
electrical discharge in air 
behave similarly, апа 
may be steadied by 
similar means. 

(2) Between a pair of spark points in air 
any type of discharge may be obtained by 
suitable regulation—from the silent type 
producing ozone down to the alternating- 
current arc. 

(c) Increasing the number of air gaps in 
series raises the voltage, but not proportion- 
ally to the number of gaps. 

(d) An air current, impinging on the 
electric discharge, increases the mean length 
of path of the discharge ; with large currents, 
blows it into a flame, renders the spark 
unable to pass without increased pressure, 
and always sets up oscillations in the circuit. 

(e) The effect of increasing the frequency 
is to lower the voltage required to maintain 
the spark, but this does not necessarily hold 
at starting. 

So many of the results obtained, both 
electrically апа chemically, seemed  inex- 
plicable on ordinary grounds, that it was 
thought advisable to try the gases produced 
by the electrical discharge for ionization, and 
à series of curves were taken, which show the 
time required to discharge a good electro- 
scope : 
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* Continacd from page " of The игар arenes ine, 
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(a) By allowing the stream of air alone to 
impinge on the knob of the electroscope. 

(b) By substituting for this a stream of air 
which had passed through: the ozonizer. 

(c) By substituting a stream of air which 
had been modified by passing through the 
spark box. 

(2) By combining 2 and c. 

The results are very clearly shown in 
Fig. 8. They indicate that the air, after 
having passed through the chambers in which 
electrification was proceeding, is always in a 
state of ionization. This result is much more 
marked in the case of air issuing from the 
spark box than in the case of air which has 
simply passed through the ozonizer. It is 
to be considered in connection with the 
chemical phenomena, but may also be dis- 
cussed here with reference to the electrical 
effects. 

Suggested Further Theoretical Explanation 
of Results Obtained. — It seemed almost 
impossible to imagine that these discharges, 
which require so small a current, could, by 
any possibility, produce enough heat to set 
up а vapour column sufficient to maintain a 
conducting path for the electric current ; 
but, on the other hand, in the absence of the 
vapour-column theory, there seemed to be no 
reason why, first, the discharge should be 
more difficult to start when the air current 
was flowing, and, secondly, why it should be 
so much more difficult to maintain with an 
air current. Admit, however, that ionization 
is established, and we immediately have an 
explanation for all the phenomena. 

Thus, under electrical stress, the air is 
ionized between the points, and begins to 
tend to conduct. Small currents make their 
appearance as blue lines, but whether these 
blue lines are actually heated particles or not 
cannot be determined. Further increase of 
the current results in further ionization, with 
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a better conducting path; but this conducting 
path is, under any circumstances, easily 
removed if a current of air is maintained 
past and around the points. Thus, the 
discharge would be more difficult to start 
and more difficult to maintain. Going still a 
step further we get towards the ordinary arc, 
and find that а vapour column is set up, 
which, of course, continues to behave very 
much as the ionized air column already 
suggested. | 

This is, in brief, the theory put forward 
by the authors to explain the facts already 
related, and it accords well with previous 
knowledge of the same subject. Of course, 
“ionization” would be immediately admitted 
by many as sufficient explanation for the whole 
of the phenomena, and we wish to insist 
upon the point that without some such theory 
some of the above facts are inexplicable, 
especially the point that the discharge starts 
more easily after it has been at work some 
time and then extinguished, than it does 
when first set to work. This characteristic 
is very marked with low air velocities and 
when the time between stopping and restart- 
ing is short. The same may be noticed with 
a high-tension electrostatic volt-meter. If it 
flashes over once, the case must be opened 
and fresh air introduced, or it will go over 
again at a comparatively low pressure. We 
think also that this phenomenon will almost 
certainly account for the extraordinary 
differences in so-called ‘“‘sparking lengths,” 
which have been so often observed and 
commented upon. Such differences have 
often been put down to damp and dust, but 
the authors’ experience is that these factors 
will not altogether account for them. More 
especially the chemical results, the union of 
oxygen and nitrogen particularly, seem im- 
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possible without reference to some such 
theory, as will be seen presently. 

It has hitherto been usual to speak of the 
silent discharge as though it were a perfectly 
well-known effect, producing a chemical 
result, well defined. The following experi- 
ments will dispel this idea: If an Andreoli 
ozonizer, such as that whose characteristic is 
shown in Fig. 7, be connected to alternate- 
current mains, and the pressure be gradually 
increased, it is found that a violet glow 15 set 
up between grids and mica which produces 
an excellent yield of ozone; increase of 
pressure increases the yield of ozone up to a 
certain point, beyond which the discharge 
becomes gradually more yellow, and finally 
quite a large percentage of oxides of nitrogen 
is produced, the yield of ozone being 
diminished. Whether ozone is really formed 
and afterwards destroyed, or actually never 
formed, is uncertain. Further increase of 
current still further increases the yield of 
oxides of nitrogen, though usually by this 
time long leakage discharges appear over the 
dielectric. 

The effects are still more marked if an 
ozonizer without a dielectric other than air 
be used, as then the discharge can be gradu- 
ally increased till practically no ozone is 
produced; thus the silent discharge be- 
comes the sparking discharge, yielding 
chiefly N,O,; and however much the cur- 
rent be increased after this, even to the 
flaming arc, the gas produced is still N,O,. 
We have found no type of discharge, how- 
ever silent, which yields no oxides of 
nitrogen. 

We can offer no explanation whatever for 
the production of ozone by the initial types 
of discharge. But there are some sugges- 
tions we can make as to the formation of 
oxides of nitrogen. It has been generally 
assumed that oxides of nitrogen are formed 
electrically by nitrogen burning in the air, 
the heat necessary being supplied by the 
flame of the arc or spark, as pointed out in 
1898 by Crookes. Now, the temperature of 
burning nitrogen is supposed to be about 
2,000? C.; and though it is impossible to 
see if this temperature ever exists in the 
sparking discharge, it seemed almost in- 
credible that such could be the case. In 
order to try and settle this point, recourse 
was had to the following rough tests : 

Temperature Efect —A spark bos with 
five pairs of points тір. apart was 
placed in circuit and the current adjusted 
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to о.т amp. Tests were then made while 
the spark box was cold (2odeg. C.), and again 
when heated to about r2odeg. C., but no 
definite increase in the percentage of oxides 
of nitrogen was observed. It would there- 
fore seem that the yield is not altogether 
a matter of temperature. With four yin. 
sparks in series, an air velocity of 20ooft. 
per minute, and a current of о.об amp., 
the yield of oxides of nitrogen was 1 part in 
40,000, as tested by Mr. Sinnatt many times. 

Again, it is always found that when air 
with a small percentage of ozone is passed 
through the spark box the chief production 
of oxides of nitrogen does not take place in 
the spark box, but a little further on, in our 
case after the gas has passed through about 
3ft. of pipe; pipe, 
cool. Or again, if in such a case the small 
sparks be replaced by white-hot Nernst fila- 
ments, no oxides of nitrogen are formed at 
all And if further confirmation of the form- 
ation being independent of the temperature 
be needed, we can say that if pure oxygen 
mixed with 2 per cent. of nitrogen be sent 
through a. water-cooled Berthelot ozonizer, 
peroxide of nitrogen is still found to be 
present. Moreover, it is always found that 
the yield of oxides of nitrogen does not in- 
crease proportionately to the current, but 
more slowly. Indeed, in the spark box 
above referred to there is scarcely any 
change in the yield of oxides of nitrogen 
between rs and 25 amps. which is very 
remarkable, inasmuch as not only is the 
current so much greater, but the tempera- 
ture is also so much higher. On the other 
hand, between 5 and ro amps. the yield is 
very much increased. 

The reason for these effects the authors 
consider to be as follows : 

The best yields per ampere are always 
found to exist when very thin arcs are used, 
and this is confirmed by Bradley and 
Lovejoy, in America. That means, the air 
used must have easy access to the sparks if 
a large yield of oxides of nitrogen is desired ; 
this condition accounts for the amount pro- 
duced not being proportional to the current. 

Now, it has been shown that the air 
modified by à sparking discharge is more 
highly ionized than that obtained by a 
silent discharge. Hence we suggest that 
ionization of the air allows of the combin- 
ation of oxygen and nitrogen at fairly low 
temperatures to produce oxides of nitrogen, 
but it is very necessary that the air should 


too, which is perfectly 
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be in intimate connection with the discharge 
to become thoroughly ionized. 

This theory would seem to be well sup- 
ported by the fact that replacing the sparks 
by apparatus which must surely be hotter— 
such, for instance, as a Nernst filament or а 
white-hot electric radiator—has no effect 
at all. 

With regard to the effects produced on the 
gas by electrical variations in the circuit, it 
may be said that a great number of experi- 
ments have been carried out, but only the 
general results can be given here. These аге: 

Increase of frequency increases the yield 
of ozone, and lowers the pressure for a given 
current through the spark box. | 

Increase of air velocity does not seem to 
lower the yield, but only the concentration. 

Any increase in spark length increases the 
yield of oxides of nitrogen. 

So much for the independent effects of 
different types of discharge. We come now 
to the most important part of the paper, viz : 
the discovery that, though the gas (N0, 
produced by the sparks is valuable as a 
bleaching and sterilizing agent, and the gas 
(ozone) produced by the ozonizer is valuable 
in the same way, a combination of the two is 
far more valuable than either. 

Reference to the first part of this paper will 
show the arrangement of the apparatus by 
which the Leetham gas is produced. It is 
obtained by passing air modified by an 
ozonizer through a box in which a sparking 
discharge is produced. An analysis of the 
gas produced has already been given, and it 
only remains to discuss its peculiar character- 
istics. 

It has been pointed out as a curious fact 
that the chief modifications produced by the 
spark box are not discernible at the end of 
the spark box itself, but at a point in the pipe 
situated about 3ft. therefrom. This supports 
the theory already given for the production 
of МО, Beyond this 3ft. or 4ft. the gas 
analyses show no change, and it is an 
undoubted fact that, even after the gas has 
passed through many feet of pipe, ozone and 
oxides of nitrogen are still traceable. We 
regard this as very important, for eminent 
chemists (Sir James Dewar and others) have 
stated again and again that such a state of 
things is impossible, z.e., that oxides of nitro- 
gen and ozone cannot exist side by side. 
This simultaneous existence of two gases, 
well known to be mutually destructive, is 
probably the key to the whole extraordinary 
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activity of the compound. As an instance of 
the great effect the gas has, it may be said 
that modified air, having a composition as 
shown, will, if supplied at the rate of about 
roo cubic feet per minute, bleach to a 
beautiful white colour as much as 3 tons of 
flour an hour; а wonderful effect when the 


proportions of bleaching agents present are 


considered. 

In order to try and discover the means 
whereby this electrical product yields such 
astonishing effects, very many experiments 
have been carried out both by the authors 
and Mr. J. S. Peachey, of the Manchester 
School of Technology. It is of interest 
to inquire, firstly, whether the bleaching 
action is due to oxidation. In order to test 
this, ozone, most carefully freed from oxides 
of nitrogen by thorough washing with pure 
concentrated sulphuric acid, was allowed to 
come into contact with flour. Result: the 
flour was bleached. An exactly similar effect 
was produced if the colouring matter of the 
flour was separated from the other constitu- 
ents and treated with pure ozone. Therefore, 
the action may be ascribed to oxidation. 

Secondly, it is interesting to know whether 
the ozone and oxides of nitrogen act simi- 
larly as bleaching agents. бо far this is not 
quite certain; but it is perfectly certain that 
the ultimate effect of the two bleachers 15 
different. For ozone, however often applied, 
never has any other effect than that of 
bleaching, while oxides of nitrogen only 
bleach up to a certain point, beyond which 
they turn the flour darker and darker until 
itis a sepia colour. The latter effect 1s pro- 
bably due to the presence of nitric acid. 

So far as we have yet discovered oxides of 
nitrogen and ozone bleach flour similarly, 
though: the former has other effects besides 
that of bleaching. 

Thirdly, we ask why are the two gases 
when electrically produced so much more 
powerful than either gas alone. 

Two theories are possible. (1) That the 
little proportion of oxides of nitrogen acts 
as à carrier between the ozone on the one 
hand and the flour on the other. It may 
be that by such means ozone is split up 
more easily, and the authors have certain 
reasons for inclining to this view. The 
action is then oxidation, but partially cata- 
lytic oxidation. 

(2) That by passage through the spark 
box the ozone is rendered much more active 
because much more highly ionized. We 
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have seen how much more ionization takes 
place in the spark box than in the ozonizer. 
It was thought that this question might be 
settled once and for all by producing the 
ozone chemically instead of electrically. 
Pure ozone was, therefore, carefully pre- 
pared by Mr. Peachey by means of the well- 
known action of phosphorus, and this was 
found to bleach effectively ; but on testing 
with the electroscope it was also found to 
be in a state of ionization, so that the test 
was quite inconclusive. Work on this 
subject is still in hand, and the: authors 
can only ask those chemists who have any 
experience of this kind of work to express 
their opinions of the possibility of each of 
the theories above suggested. 

We may, however, collect, for the benefit 
of the commercial chemist, the results which 
have been obtained in this investigation and 
which will be of use to all those who are 
seeking to solve the problem of the elec- 
trical fixation of nitrogen or the economic 
production of ozone. 

The conclusions to which our experiments 
point are : | 

(a) In order to obtain good yields of 
oxides of nitrogen from the air, it is not 
essential that a very high temperature should 
be used. Very thin electric discharges ex- 
isting between many pairs of points (the 
latter being as far apart as insulation will 
allow and supplied by alternating current of 
high frequency) will give, probably, the most 
economical results. By this means long 
flames of burning nitrogen may be produced 
which do not appear to have a temperature 
approaching that of the arc, but yield, never- 
theless, as much oxides of nitrogen with a 
smaller expenditure of power. Good results 
are to be looked for, not by increasing the 
current supplying those points so much as 
by increasing the number of pairs of points 
used. 

The use of a current of air to extend these 
discharges is certainly to be advocated, but 
the limit of the velocity of this air current 15 
determined by the oscillations set up in the 
circuit thereby ; for above a certain point no 
commercial insulator will stand the effect of 
these latter. | 

The points used should be conical in 
shape, of such proportions that they do not 
readily burn away. Steel is, perhaps, the 
best material. 

(b) In order to obtain good yields of ozone 
electric discharges should be allowed to take 
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place between edges or points, these dis- 
charges being controlled by a high steadying 
resistance or impedance, so that they cannot 
possibly develop into that form of discharge 
which is so concentrated that it may be 
blown into a flame. Ап alternating current 
of high frequency should be used, and to 
avoid the production of oxides of nitrogen, 
the air supplied should be dry, clean and 
cold, and every precaution should be taken 
to keep the whole apparatus cool, as, with 
high temperature, ozone 1s immediately split 
up. The current may be increased so long 
as no yellow discharges appear, and no 
sensible heating of the apparatus takes place. 
In order to make the apparatus as economical 
as possible, the air gap used should be long, 
for then the loss in the steadying resistance 
is proportionately less, but the over-all 
pressure is proportionately higher. The 
authors consider that the observance of the 
above conditions will materially tend to 
economy in the commercial application of 
the electric discharge. 


Biological Tests.—A number of tests have | 


been made to prove the sterilizing effect of 
the gas, and the following are the chief 
results, as given by Dr. F. M. Blumenthal. 
The quantity of micro-organisms in 1 gramme 
was: 


Bleached Unbleached Bleached Unbleached 
Rye Meal. Rye Meal. Wheat Flour. Wheat Flour. 
1600 2400 170 540 


The flour is thus seen to be partially 
sterilized, and this fact 1s found to increase 
very materially the value of the process, 
since it improves so much the keeping 
properties of the material treated. 


c 


Sodium as an Electrical 


Conductor.* 
ANSON G. BETTS. 


HE enormous cost of copper for electrical 
purposes is a handicap to electrical 
progress along some lines. If the present 
rate of progress in electricity is to be main- 
tained or increased, it 1s necessary to find at 
least a partial substitute for copper. 

The following table gives the conductivity 
of the common metals with a respectably 
high conductivity, on the usual basis of com- 
parison, that of volume, and also on the 
basis of weight, which is really the most 


* Abstract of article in the Electrical World. 
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suitable for a comparison of this kind, as it 
is also the commercial basis. 


l 


Conductivity | Conductivity 


Metal. | by weight. by volume. 
| 
Sodium .. a ass M 115. 31.4 
Calcium .. Е - .. 100 45.I 
Potassium 86.8 22.1 
. Aluminium 80.4 63.0 
Magnesium 75.5 | 39.4 
Copper .. 37.5 97.6 
Silver 32.5 | 100 O 
Gold е С " " 13.6 76.6 
Zinc iX т: M ы 14.5 | 29.6 
Cadmium 9.7 24.4 
Cobalt | 6.8 16.9 
Tin 6.7 14.4 
Iron БЕ 6.3 14.6 
Nickel 5.0 12,9 


Of the common metals, sodium has the ` 
greatest conductivity per unit of weight. 


. Comparing it with calcium, potassium, alumi- 


nium and magnesium, which come next, it 
can also be the most cheaply prepared, and 
probably always will be because the start- 
ing material is so cheap, stable and pure, 
although potassium alone theoretically re- 
quires materially less energy for its pro- 
duction. 

The use of sodium as а conductor seems 
dubious at first: the idea of using a metal 
that reacts so violently with water for such 
a purpose is startling. 

It is only necessary to enclose it in suit- 
able tubes, iron or steel pipe being probably 
the best. The conductor should be made 
up in convenient lengths, with the ends 
closed in a suitable manner and provision 
made for connecting the units into a line 
conductor. 

In the table on page 473 are given 
particulars of conductors of standard sizes 
of wrought-iron pipe filled with sodium. 
These figures have been got by calculation 
only, though they have been verified by 
experiment with tin. and тїп. pipe. The 
ratio of cost between copper and sodium 
does not, however, do justice to sodium. 
With the cheaper sodium we would use 
a larger capacity in proportion and make 
а saving in electrical energy, which would 
only be partly offset by the extra interest 
charge on the conductor. To illustrate 
this suppose we have a $1000 copper 
conductor in use. The most economical 
rate of use is obtained when the cost for 
interest and power loss are approximately 
equal. The annual cost would then be: 
Interest, $60; loss of energy, $60: total, 
$120. Replacing the rooo copper con- 
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ЕЕЕ dor staudurd-wroüdbe com pipe Eo аге байнек lieben pi table is calculated for standard wrought-iron pipe. 


For large conductors a lighter pipe would make a 


correspondingly cheaper conductor. 


ductor by a $300 sodium conductor the 
annual cost would then be: Interest, $18 ; 
loss of energy, $60 : total, $78. 

A more economical arrangement would be 
the use of a $550 sodium conductor, when 


the annual cost would be: Interest, $33: 
loss of energy, $32.75 : total, $65.75. The 


table was made out on the assumption that 
sodium costs 7% cents per pound, which is 
too low for present market conditions, but 
it is my belief that sodium will be eventually 
brought to this figure or lower. On the 
other hand, the assumed figure for copper, 
16 cents, is now too low also. The use of 
special iron tubes, particularly of the larger 
sizes, with thinner walls, will reduce the cost 
somewhat. A simple calculation will show 
the relative costs of sodium and copper con- 
ductors for other assumed or actual costs of 
the metals. 

I constructed a conductor about r3oft. 
long in January of this year, using туп. 
standard wrought-iron pipe of various lengths 
up to 17ft., which required about 120lbs. of 
sodium. I paid the high price of 50 cents 
per pound for this, but even at that price 
the conductor would have been considerably 
less than the price of the copper equivalent, 
if it had not been for the experimental 
nature of the work, which meant quite a 
. high cost of construction. The filling of the 
pipe on a large scale, even with the crude 
method which it was necessary for me to use, 
would cost very little. 

The method of filling consisted in heating 
the length of pipe to well above the melting 
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point of sodium, and running melted sodium 
in from an iron kettle in which it was melted, 
by means of a small pipe screwed into the 
bottom of the kettle, with a valve to regulate 
the flow. At each end of the hot pipe, which 
was supported with the end farthest from the 
kettle at a height of a foot or so above the 
nearest end, an elbow was loosely screwed 
on, into which were screwed two short vertical 
lengths of pipe, to hold enough sodium to 
allow for the contraction in cooling and 
solidifying, which, however, was not great. 
When the sodium had risen a little way in 
the vertical pipe at the far end the flow was 
shut off. After cooling somewhat the elbows 
were unscrewed, and the column of sodium 
cut off with a knife, and the ends screwed on, 
using graphite and oil mixture to make a 
tight joint. 

The ends were ordinary cast-iron caps, 
through which passed the copper bolts, turned 
and milled from a rin. round copper rod. 
The conductor was put up outside and tested 
with a direct current of about 500 amp., the 
temperature being about odeg. C. The 
resistance was .oooor ohm per foot, agreeing 
exactly with the calculation. There was no 
appreciable loss at the joints or ends. 

The pipes, ten in all, coated, have been 
out in the weather now for about nine months. 
Some of them have rusted a little, but that 
is the fault of the paint. If they are properly 
taken care of I see no reason why they would 
not last indefinitely. So far there has been 
no apparent change in the conductor, except 
the rusting. 
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Transformer Design. 
А. COGGESHALL. 
<^ 


N many of the alter- 
nating current text- 
books the develop- 
ment of transformer 
design is made to 
depend upon dimen- 
sional expressions. 
These expressions 

are derived for the several factors of the 
design, and are all expressed in terms of one 
linear dimension of the core. What may 
be called the fundamental transformer equa- 
tion, 2 = J2« Мф 10? and the current 
rating, must also be considered to introduce 
the limitations of capacity. 

It is the purpose here to show by this 
treatment how the size and weight of 
transformer vary with the capacity and the 
density, and how the density at which the 
minimum losses obtain is readily found, and 
the performance of the 
transformer  pre-deter- 
mined. 

In Figs. 1 and 2 are 
shown views of shell- 
type and  core-type 
transformer cores. Let 
a be the width of the 
path taken by the total 
core flux, and let the 
dimensions all be ex- 
pressed in terms ofacen- 
timetres as indicated. 

Then briefly summing up the expres- 
sions as partly given in the text,* and 

* Mr. G. Baum has given this method probably the 


most а treatment of апу text in his book, entitled 
“ Alternating Current Transformer.’ 
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FIGS. І AND 2. 


which are easily derived, we have the 
following : 
Let Æ = secondary voltage, 
J= frequency, 
N = secondary turns, 
8, = maximum flux density, 
/=secondary current, 
&-ratio of winding area to sec- 
tion of copper, 
т = сіг. mils per ampere, 
,S — area of section of iron, 
P=kilowatts at an assumed power 
factor of unity, 
2/V/m Ё =атеа of winding space in cir. 


mils, 
2NImkx. 7854 x тоб x 6.45 = 0 c à? area 
of winding space in sq. cm. 
bc a? тоб 


XO IO.13 ÅN m 
Whence substituting for W from the fun- 
damental equation and remembering that 
E L xo? z P and 9 = B,, d a’, 
228 kim Р то? 
E Big, 


From which 


b 


(1) 


2220. 


SHELL-TYPE AND CORE-TYPE TRANSFORMER CoRES. 


L (2) 

The volume of iron is V,=2 Фа? (b 4- c 4 ә), 

where g=1 for shell type, 2 = 2 for core type: 
а си, cm. of iron weighs .o1 7lb. 
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Hence it may be found that the weight of 

iron per kw. equals 
TUR GU CM UR aed (3) 

abcfB,, | 
From the mean length of a copper turn 
а (242.2 d+% бф), where A= 2 for core type 
and # = 4 for shell type, it may be shown in 
а similar way that the weight of copper per 
kw. equals 
4.47 m (2 + 2.2 ath b) 10? 
zu eee и) 
a d f Bu 

Also the ratio of the resistance drop, Z 2, to 
the total voltage 1s equal to the ratio of the 
copper loss to the total watts — 
2 (2 + 2.2 d+% D) 108 » 


I1.32/ в, da 
To find the per cent. of iron 


тоо. 


(5) 


SIZE AND WEIGHT OF TRANSFORMERS. 
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for A, and ЖК, their values, 
B, = 


NW 4bc(2 + 2.2d + hb) 108 
E (7) 


dm? (6-4 cg) 

Since the maximum effi- 
ciency is obtained at that 
load at which the variable 
loss equals the fixed loss, 
a further condition might 
be imposed that the two 
above expressions for losses 
should be equal at the 
desired point of maximum 
efficiency. 

The expression for the 
21 density which allows the 
minimum losses is inde- 
pendent of a. This would 
seem to lead to the false conclusion that 
the density is independent of the size of 
the transformer; this relation holds only 
when the proportions remain the same. 

If, however, equation (2) and a similar 
equation for the copper volume are con- 
sidered, it is seen that the losses vary as the 
cube of the linear dimensions. The radiating 
surface varies only as the square of the 
dimensions. Hence, as the transformer in- 
creases in size, its proportions must be 
changed to provide greater radiating surface. 
The expression holds, however, for all values 
of 2 c Z, «c. 

Derived from the above equations are the 
curves shown in Figs. запа 4. Fig. з shows 
the relative size, given in values of a, and 


core loss take the loss per T T7 eb ggg dg ld. ЕРТ 
40, 
lb. as equal to || TANT | || |T| T Crei Types Ew! | | | | 1| | | 1 1. 
eres AEE EE ETE NIE 
Ol . 
nd Pe ~ BNC -------У--5 E 
Considering the _hysteresis АМА eet See 
exponent as 2.0 instead of „ha ANAL Ee ee eRe а 
1.6, and f=60, ¢=.03, рег- PLL) SSCL LLL CEPT 11 
centage iron loss equals zi SL NET Ras a E ERR AER DR Е 
POR AIAT INT TTT ЕЕ А 
PS т 1518 би. (6) в BOCAS E 
IO qoc N N 
| N тм 
It is now seen that the 1 iL NAH 
sum of these percentages of s----4 NV 
losses for which a minimum SISCICEIST E p DS 
is desired is of the form ТЕШИ Р ШШ T ET 
MMC УА 
y= Ky Bn +, ЕЕЕ 
T E ШИЖ Ж GR RE ЕЕЕ 
which is a minimum when NNEBNNENENE 


К, Elec. Mag: 5000 
В» = K? and substituting 


Density ір баво 


Fic. 4, Losses or TRANSFORMERS. 
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the relative weights per kw. plotted against 
capacity in kw. Fig. 4 shows the manner in 
which the losses and the weights per kw. vary 
with the density. 'The loss curves in the 
second set show a minimum, as may be 
tested by equation (7), and the weight curves 
show that the greater the density that this 
minimum 1s obtained at, the lower will be 
the weight per kw. 

In all of the curves the same proportions 
are assumed to hold throughout. This can- 
not be strictly true for the range of capacities 
and densities considered, but for the purpose 
of comparison the points desired are none 
the less clearly brought out. 

If the winding of the transformer has 
been laid out, the inductance and hence the 
reactance drop may be found by integrating 
over the winding space. It is then possible 
to completely investigate the effect of dou- 
bling the linear dimensions on the several 
factors. 


Original New design (linear 
design. dimensions doubled.) 
Kilowatt .............. I 16 


Weight per low. 


1 

Sweet Жк dete pi 

Per cent. totalloss ...... I 5 

Per cent. exciting current 1 $ 

Per cent.resistance drop.. 1 Е 

Per cent. reactance drop.. I 2 
Watts loss + radiating 

РОО dfi te I 2 


It is possible, therefore, by this method to 
entirely predetermine the performance of a 
transformer before even the drawings are 
made. In this way a sensible choice for the 
values of the ratios 6 c d and & may be deter- 
mined and the best possible transformer for 
any given conditions discovered.—/lectrical 
World. 
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The Road to Success. 


AS the subject of his address on Novem- 

ber 14th to the Students’ Section of 
the Institution of Electrical Engineers, 
London, Dr. C. V. Drysdale chose to present 
a forcible criticism of Britain’s work and 
mainly shortcomings in electrical and 
engineering matters; the fashion of a few 
years ago, when the din of the “Wake-up, 
Britain” type of speech and literature clanged 
incessantly, is echoed and possibly revived. 
The author is competent by experience to 
wield the whip, and supports his lament and 
exhortation with historical facts backed up 
by statistics and a clearly expressed insight 


- detail. 
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into the depths of national and individual 
character. 

After indicating at length what our failings 
are and the causes producing them, Dr. 
Drysdale winds up a noteworthy address with 
the following advice. 

“In bringing this lengthy address to a close, 
perhaps you will permit me to indicate what 
I believe to be the best courses before you. 
some of you may become manufacturers, 
others will hold more or less high positions 
in various firms, others again may develop 
on the scientific side. 

“ In the first place, a really good all-round 
scientific knowledge is indispensable to the 
engineer, and a certain amount of it for any 
capitalist who has to do with engineering. 
Don't despise pure science, however un- 
practical it may appear. Science has two 
functions, destruction of error and the 
finding of truth, and one is just as important 
as the other. The debt we owe to Coper- 
nicus, Galileo, Darwin, and Haeckel is as 
great as to Volta, Ohm, and Faraday. What 
is the pure science of one decade 15 the 
applied science of the next. The dynamo 
is really due to Faraday, wireless telegraphy 
to Maxwell and Hertz, and the modern 
electric lamps are the direct outcome of the 
scientific investigations of Tyndall on the 
efficiency and laws of radiation. Much more 
remains to be done in this direction, the 
efficiency of a perfect lamp being probably 
between 5 and roc.p. per watt. The man 
who wants to find it had better study all he 
can about the electro-magnetic theory of 
light and electrons, keeping his object in 
view all the time. 

* Don't carry your studies too much into 
A dozen first principles thoroughly 
mastered are worth hundreds of facts as to 
the shapes of outsides of machines or any 
amount of ‘good modern practice,’ unless 
you have definitely settled to specialize in 
one particular direction. 

“We may be honestly proud of the fact 
that British physicists from Newton to 
Faraday, Cavendish, Maxwell, Kelvin and 
J. J. Thomson have been in the forefront 
of progress. What we want are the prac- 
tical men sufficiently educated to take each 
discovery from these pioneers and turn it 
to practical account, as the Germans have 
been doing for the past twenty years or more. 

^ Whatever else you do study French and 
German thoroughly, and spend your holidays 
abroad if possible. Read the German 
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technical papers, and try to get some 
continental or American electrical experi- 
ence. Тат doubtful about the advisability 
of a complete college. education abroad, 
unless a student is already master of the 
language. The most luminous teaching in 
the world is lost if one is struggling with 
the intricacies of the language at the same 
time 

* Study ethics, economics, and hygiene. 
Remember you are a human being first, and 
an engineer afterwards. The works of Adam 
Smith, Ricardo, Bentham, Bain, Malthus, 
J. S. Mill, and William Ellis, are mines of 
almost unexplored wealth, and should enable 
you to avoid very many pitfalls. After you 
have read these you may try Henry George 
and Karl Marx, in order to know what 
labour is being fed on. Had I my way a 
course on these subjects as well as in com- 
mercial matters should be an essential 


feature of every engineering college training, 


even at the cost of leaving some technical 
work out. If you make your way and 
become an employer, remember your 
economic studies and try to act on them, 
and disseminate this knowledge among your 
workpeople. It wil pay you, if you don't 
try to do too much at once. The keynote 
for general success is enlightened self-interest, 
but that is not the sort of self-interest which 
prevails to-day. 

“ Try to turn your studies into new direc- 
tions. At the present time nearly all 
electrical engineering students seem to want 
to see the wheels go round, and nearly all 
our colleges are sending out seventy to 
eighty per cent. of potential dynamo de- 


signers. "There is much more prospect at 
present in the fields of telegraphy, 
telephony, insulation . and cables, and 


especially in lighting. Traction work will 
still be good for some time, but is very much 
competed for. 

* Lastly, don’t despise money, but don't 
sacrifice too much to getting rich in a hurry. 
If you keep your mind clear and tackle some 
of the many fine practical problems still 
before you in a sound manner, you will find 
your progress, though slower at first, will 
bring you out further in the long run. 
Besides, money is not the only thing. After 
making enough to support existence, the 
chief thing everyone works for is the esteem 
of his fellows. Some can only get it (?) by 
riches and ostentation, but if you can get a 
comfortable living and feel that you have 
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been of use to others as well as yourself, 
your frame of mind will be happier. There 
are two ways of attempting to raise oneself 
above one’s fellow creatures. One is by 
pulling yourself up, the other by pushing 
them down. The second method is much 
in favour here at present. Capital, labour, 
and science try to depreciate each other. 
Manufacturers stand in their own little 
corners, each jealously guarding some really 
or hypothetically valuable trade secrets, 
while our more prudent foreign neighbours 
are helping each other along and taking 
advantage of us." 
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Nerve or Nerves. 


N an address to students of the Staten 
Island Academy, Mr. W. C. Kerr, the 
president of the renowned electrical contract- 
ing firm of Westinghouse, Church, Kerr, 
and Company, gave the following excellent 
advice :— 

All things are more or less hard to do, 
and work only will do them. Get a right 
idea of work. Don’t trust to cleverness. It 
is worthy, but it will not do your work. 
Accomplishment demands singleness of 
purpose and concentration. All exterior 
forces tend to diversion from these essentials. 
Here you come in again to show your 
triumph of personality over environment. 
No matter what you do, from the humblest 
incidental thing of the moment to the con- 
summation of your greatest ambition, the 
same principles of human activity apply. 
All will be clear sailing until you meet 
resistance, and sometimes you will run 
against it hard. Then you will find whether 
you have nerve or nerves. Noone can help 
you much. Your measure is being taken, 
and you win or lose upon the cumulative 
ability which you can muster as the total 
assemblage of native talent and all that has 
become a part of you through all the in- 
fluences that ever entered your life. See to 
it that they all shape one way. You will 
meet some disappointments through your 
own faults and some because the world is 
not exactly just, but whoever gets approxi- 
mate justice in the world is doing very well. 
The perfectionist has a hard time. Не 
meets continual disappointment, especially 
if he is chiefly worried about the imperfec- 
tions of others. 
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Home Made Tool for 
Truing Commutators. 


IV. О. ORR, 


<> 


OME months ago, writes 
the author to Power, it 
fell to my lot to true 
up the rectifying com- 
mutator on a large 
alternator. It had be- 
come so rough that no 

| amount of tension on 
the brush springs would prevent sparking 
and chattering of the brushes. The machine 

was in an isolated plant 50 miles from a 

lathe large enough to turn the commutator, 

and in service every night. Consequently 

what treatment it had received was from V 

апа arched blocks faced with sandpaper and 

a fine file. The cumulative effect was a flat 

sufficient to give the commutator an eccentric 

movement when it revolved. Several con- 
cerns had offered to true it up for from то 


£/ec Slag. 
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.body's £15 machine. І 
-sketch of the device. - 
brush-holder yoke was used to line up by, 


"with the shaft. 


to £20, but the “powers that be” declined 
all these offers, and intimated that I get busy. 

Deciding the matter was imperative, I 
conjured up a device that did the work in a 
satisfactory manner, and as good as any- 
send a rough 
The hole in the 


the device being clamped in position by 
inserting the rod 4 in the brush stud hole, 
and then bracing the corners C C C C or 
the frame to foundation, brush yoke and 
bearing bolts respectively, with jin. x zin. 
wrought iron, to insure rigidity. The tool- 
post guide bars G С were made of 1in. key 
steel, turned and threaded at each end for 
the four nuts shown. The toolpost was 
made of riin.x зіп. Swedish iron planed 
smooth, and with two true square holes to 
receive the guides G G and work free 
without lost motion. "The tool was of lathe- 
tool material апа attached by inserting in a 
slot on top of the post and tightening the 
set-screw S. The frame ~ FF was made 
of iin.x 3in. wrought iron planed smooth 
and true. ‘The guides were turned down at 
A and В to take the two collars, which 
fitted holes in brush-holder yokes of two 
sizes of dynamos, the whole device being 
made reversible. The tool was fed by the 
long screw, turned by the hand-wheel M. 

In bracing up this machine, to prevent 
any chance of pulling it out of line I used 


tin washers in taking up and shimming 


under, thus obviating undue strain on the 
braces. The belt of the generator was 
thrown off and an improvised hand crank 
bolted across the outer edges of the pulley. 
Lateral play of the armature was prevented 
by pointing the end of a broom stick and 


inserting the point in the centre hole in the 


armature shaft and bracing it rigidly in line 
With this arrangement it 
was an easy matter for one man to turn the 
armature and another to feed the tool.. 
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A classified list of articles important to Manufacturers will be found in the World's 
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Electrical Literature Section. 


Arc Lamp Lowering Gear. 
The North-Western Electrical Appliance 
Co., Cathcart, Glasgow. 


c 


OST engineers and con- 
tractors have had 
occasion to consider 
the problem relative 
to above appliances. 
The recent growing 
demand for some 

such cheap and efficient device has led to keen 

competition, and many ingenious devices have 
been placed on the market, but like most 
things electrical, they have had to go through 

{һе fire of practical test and experience to 

bring out their merits and de-merits. 

Naturally, many Corporations have pion- 
eered these appliances to their regret and 
formed biased opinions against all such 
apparatus. 

This is quite natural, but those manufac- 
ing firms who have survived these tests and 
learned by the failures of others, have still to 
‘contend against this prejudice; they have, 
however, practically demonstrated the use- 
fulness and efficiency of these appliances. 

No engineer can nowadays refuse to con- 
sider appliances which will cut down the 
running maintenance cost. There can be 
no two opinions on this point regarding 
lowering and suspending gears, both in regard 
to efficiency and convenience. 

It can be demonstrated that one man will 
attend to at least 8o lamps per day by using 
these appliances against about 4o per two or 
three men where older-fashioned methods 
prevail, which means a saving of about 30s. 
per lamp per year. 

The North-Western Electrical Appliance 
Company, with whom our readers are well 


479 


acquainted, are among the pioneers in this 
line, and we give a few illustrations of some 
of their special appliances. 

The necessity for the various designs is 
primarily a question of cost, but it is also 
owing largely to the different views of en- 
gineers as to what is most efficient, and as 
to whether the moving parts should be left 
protected in the hood of the appliance or 
brought down with the lamp, and other 


points regarding efficiency of insulation, 
contacts, &c. Many engineers seem to 


consider that if an appliance is hung up in 
their works or in a side street, and occa- 
sionally tested for a few months, that it is 
bound to be all right, but this is a very 
great error, as they have often found to their 
cost. ‘To be properly tested the apparatus 
must be placed under working conditions 
in the most exposed position, so that it will 
be subject to high winds and wet weather 
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FIG. 2. 


while in use; experience 
shows that when this 1s done 
few of the appliances on the 
market stand the test. ‘The 
ordinary loose plug connec- 
tions are particularly defec- 
tive in this respect, as the 
insulation gets soaked, when 
lowered and when the lamp 
is blown about in high winds 
the contacts work loose, 
arcing takes place, and they 
are gradually burnt out. It 
may be a simple device, but 
is radically defective in 
action. ‘This firm makes a 
feature of avoiding this type 
in all its designs, although it 
may be a favourite with some 
engineers owing, as stated, 
to its apparent simplicity. 
The various appliances 
are designed to suit any class 
of work or lamps, and for 


street bracket columns of 
either the swan-neck or 
square design. Only the 
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material is used in their construction, and 
each set is carefully fitted and tested before 
leaving the works. Notwithstanding the high 
qualities of material used and the substantial 
design and finish, the prices compare 
favourably with those of any in the market. 
The appliances vary in price from 18s. 6d. to 
34s. for two contacts, to 4os. for three 
contacts; the winches cost from 6s. to 18s. 6d., 
the latter having very special patent ad- 
vantages. The company make a type of 
swan-neck chain which saves boring and 
cutting of pillars, and is very easily attached 
to tubes of rin. bore and upwards (Fig. 7). 

The principal and oldest type of appliance 
(Fig. 1)introduces suspension on the contacts, 
thus throwing the entire weight of the lamp 
on to the contacts. The contacts are of an 
annular shape, let into a shed pattern 
porcelain insulator. ‘The suspenders are 
over 2lb. in weight, made of brass and 
gun metal, whilst the contacts which enter 
the lamp sockets are tipped with spring 
phosphor bronze clips of annular shape to fit 
the porcelain-copper sockets, giving a surface 
sliding spring contact of over zin. The 
lamp contacts, being under the large porce- 


lain insulator, are protected from rain 
and dust. Such an arrangement makes it 


Fra. 3. 
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best of impossible for the insulation to 
become impaired or for the contacts to 
work loose in high winds. 
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The suspenders are insulated with pure 
mica and special strong porcelain bushes to 
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5 high winds; the insulation 
also is fully protected when lowered. It is 
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withstand the working strain. An automatic 
dead stop is provided to prevent the lamp 
contacts missing contact at first trial. The 
general construction is very simple, and a 
large ornamental spinning covers the move- 
ment and forms a hood of artistic appear- 
ance over the lamp. 

A second patent design (Fig. 2) has separate 
suspension and contacts which enable the 
various designs of terminal lamp contacts 
being used to meet the wishes of engineers. 
To enable the lamp to be lowered while 
burning, a special type of quick-brake con- 
tacts has been devised; the contacts are 
arranged to form a quick-break switch; where 
these are not required, strong fixed copper 
clip contacts are supplied. These, like all 
the other appliances, are so designed as to 
bring the lamp guide rods into line when 
drawn up to position. The suspending 
device of this appliance is central, and com- 
bines a “dead stop action” and a turning 
It is made entirely of gun 

metal, and is very substan- 

tial The contacts are 

: ractically locked in posi- 
LE OU Hon and HS not affected by 


Qu PERRA 


considerably cheaper than the first appliance, 
and is smaller and more compact. The 
third form of contact has two separate gun- 
metal side hook suspenders, the special 
feature of this design being its dead stop 
action. The contacts are of the quick-break- 
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clip pattern. The action is such that when 
drawn full up to a stop the suspenders are 
engaged, and also the contacts; and there 1s 
no further falling or rising movement in the 
contacts or of the suspenders to release or 
engage. The lamp hangs direct on the 
lamp plate when the cord is slackened, and 
when the cord is again tightened it is re- 
leased without any further movement on the 
contacts. This allows of a strong clip con- 
tact, and is not liable to get out of adjust- 
ment. A side pulley is fixed to this design, 
but the movement is interchangeable with 
the first and second appliance caps. 

The fourth design is also a side pulley 
pattern and is intended principally for use in 
works, warehouses, yards, &c. An eye is 
formed at the top to allow of a simple attach- 
ment to standards, hooks, &c. The contacts 
are of a strong phosphor bronze sliding spring 
type, guided by a central rod and turning 
movement, the two side suspenders are self- 
setting, simple and effective. It has no 
* dead stop," but being self-setting a miss in 
making suspension is of slight importance 
for this class of work, as it only means 
lowering an inch or two and raising again. 
The insulation is good, and the price very 
low. 

The three contact designs are on the lines 
‘of Nos. т and 2. The dead stop action is 


not self-setting, but is exceedingly simple, 
only requiring to be pressed down. 
Double or single pulleys are supplied for 
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square brackets where the wires are exposed, 
or for tramway pillars, &c. 

The North-Western Electrical Appliance: 
Co. make several patent winches to operate 
these appliances. Each possesses special 
features and advantages, but all are direct 
positive winding, the makers claiming that 
their experiences have shown worm and spur 
reducing gears to be too slow and unsatisfac- 
tory, and that they increase the risks of 
breaking globes in high winds. Ample 
winding power for the heaviest lamps is. 
secured by the use of large handles. 

The No. r winch shown in Fig. 3 is ex- 
tremely simple and safe in operation; any- 
one can work it, as it is impossible to make 
a mistake with it. The raising is by direct 
winding ; the lowering is by direct unwind- 
ing. If the handle is let go, the brake 
automatically goes on and instantly stops. 
the lamp and instantly releases again on 
winding. The winch is large and strong, 
the mechanism being of malleable cast iron. 
If too great a tension is put on the rope, the 
winch instantly locks itself and thus pre- 
vents overstraining of the rope. The adjust- 
ment is for 8olb. weight. The weight of 
the lamp is not on the operator's arm when. 
lowering. The drum barrel is of large size, 
allowing a quick speed of winding, and 
accommodating a long wire. The wire is. 
fed on to the drum over a travelling pulley, 
which prevents over-riding and bruising the 
strands. ‘The handle is of extra length, 
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giving ample power ; it has 
a revolving wood grip, 
making the winding more 
comfortable. The winch 
is so designed that the 
weight of the lamp is auto- 
matically thrown on to a 
band brake which passes 
round the periphery of the 
. drum cheek ; this prevents 
the lamp from running 
down. Perfect in action as 
this winch is, owing to its 
comparatively high price 
—20s.—the makers are 
obliged to manufacture 
other types. | 

The No. 2 Winch and 
Patent Brake Handle is the 
acme of simplicity, and is 
really the most serviceable 
onthe market. Its cost is 
about 9s. 6d. list. ‘The 
illustration (Fig. 4) explains 
its action. A pawl curves 
round the rachet teeth, and the overhanging 
inclined ledge projects out towards the lid; 
underneath this, a cam with a boss projecting 
out through the lid and hollowed out to 
receive the drum axle is inserted. The 
handle axle (Fig. 5) is square, and passes 
into the square hole on the drum axle, and 
the frame forming the saddle for the handle 
brake pulley has a tongue which engages 
with this boss and turns the cam when 
winding. It is designed so that it will raise 
(when passing under the pawl projection) 
the pawl out of gear for part of a turn, and 
allow it to trail the rest of the turn. The 
pawl on the handle is simply to link the 
wheel to the frame for direct winding, and 
to disengage for brake lower. The arrange- 
ment is such that, when winding, the handle, 
brake, wheel, cam and drum are all engaged 
and turn direct, the pawl ‘partly trailing and 
partly held out of action each turn. If 
allowed to run back the pawl immediately 
engages. When about to lower, the handle 
pawl is raised, and at the same time the brake 
side handle is taken hold of. The large 
handle is pressed forward to an upward 
position inclining towards the body. In 
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FIG. 7. 


this position the pawl of the winch is dis- 
engaged by the cam. By slackening the 
side brake handle the lamp glides slowly 
down under complete control. When down 
to position let handle slip back to suspend 
or wind slightly forward. The time taken 
averages five seconds to lower and twenty- 
five seconds to raise. This is of great 
advantage in windy weather, as the lamp 
cannot get up a swing, and is very rapid in 
busy thoroughfares. 

The No. 3 Winch is a substantial and 
neat enclosed type with long well-fitted 
bearings, and ample rope capacity in barrel. 
The pawls are a special design, allowing a 
long spiral light spring control They are 
made either with three feet (Fig. 6) for wall 
attachments, with side plates for attaching to 
inside pillars with two 2 screws, or with two- 
face studs for erecting up above doors inside 
pillar bases where there is no room below. 

The illustration Fig. 7 shows the patent 
swan-neck link pulley chain in position, and 
details of its construction. It is very easily 
attached, and requires no boring of pillars. © 
Provision is made on the appliances for 
attaching this chain when in position. 
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Trade Notices. 


Mining Motors.—CROMPTON & Co., LTD., 
have just received an order from the United 
National Colliery Co, Ltd. Cardiff, for 
thirteen of their standard three- phase induc- 
tion motors, 600 volts, 25 cycles, aggregating 
230b.h.p. 

Change of Address.—THE MIRRLEES 
Watson, CO., LTD., has removed its London 
Office from No. 158 to No. 139, Gresham 
House, Old Broad Street, E.C. 

Change of Representative.—THE RHODES 
ELECTRICAL MANUFACTURING CO, LTD., 
notify us that Messrs. Hood & Co., Ltd., of 26, 
Bath Street, Bristol, no longer represent them 
in the South Wales District, and that until 
fresh arrangements are made all communica- 
tions in that district should be addressed to 
their head office, Riverside Works, Doncaster. 

A £2000 Prize.—THE ADAMS MANU- 
FACTURING Co., of London and Bedford, offer 
a prize of £2000 (two thousand pounds ster- 
ling) to the person who shall succeed in flying 
from London to Manchester in one day with 
two stoppages en route to pick up petrol, pro- 
vided the flight be accomplished with a British- 
made flying machine propelled by a British- 
built Antoinette motor. 

Profitable Test  Results.—]. © H. 
McLAREN, Leeds, advise us of the result of 
the official test of the second of the 300oh.p. 
electric generating engines supplied by them 
to the Corporation Electric Light Works, 
Leeds. The tests were made "by Messrs. 
Robert Hammond & Son, 64, Victoria Street, 
Westminster. 

RESULT OF TESTS. 


Steam 


Steam 
коза Pressure | Superheat Ken 
( d (lb. рег sq.| (Fahr.). Merc 
ede in: Mercury). 
) : 
Full load 18.73 178.3 74deg. 26.07 
Half load 20.71 178.8 57deg. 26.68 


The consequence is that the engine has 
earned the makers a bonus of £212, which has 
been paid to them. It is reported that this is 
the first bonus which has been paid to any 
maker for engines supplied to the Leeds 
Electricity Works. | 

Exhibition Award.—BABCOCK © WILCOX, 
LTD., have been awarded the Grand Prize of 
the Milan International Exhibition, 1906, for 
their exhibits, which comprised : Marine-type 
boiler, baving 3o9 square metres heating 
surface, fitted with patent steam superheater 
and patent mechanical chain-grate stoker (not 
under steam). Silent gravity bucket conveyor 
(working model). Model of land type boiler 
fitted with patent steam superheater. A collec- 
tion of wrought-steel steam piping and boiler 
parts. 
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Boiler House Economy.—ED. BENNIS & 
Co., LTD., have sent us the following interest- 
ing particulars of boiler tests made at the 
Worcester Corporation Electricity Works. 
The tests were made between hand-firing and 
Bennis sprinkling stoker and compressed-air 
furnace. The periods of the tests were ten, 
nine and a half, and seven and three-quarter 
hours respectively. 


Bennis Stoker and 


Hand. Compressed-air Furnace. 


System of Firing. 


f | Babcock & | Babcock & | Babcock & 


TYDOOEBOHSP ecu \| Wilcox. | Wilcox. | Wilcox. 
S. Wales | 
Name of coal ......... smokeless Harley. | Kingswood. 
steam. | 
Class of соа1............... Through. | Slack. Smudge. 
Calorific value of 14,023 0274 9188 
coal per lb. as fired B.Th.U, B.Th.U. B.Th.U. 
Price of coal per ton, 
delivered ............ b 15/6 716 5/9 
Coal burnt per boiler \ 
per hour ш... f 1094. 31b. 17921lb. 1994.310. 
Coal burnt persquare 
foot grate suriace } 24.318lb. 42. 661b. 47.4810. 
рег hour 355 
Equivalent evapora- 
tion per boiler per 11,875lb. 12,1441. 10,9631. 
OUD: ово 
Equivalent evapora- | 
tion per square 
foot heating aa 4.1641b. 4.25816. 3.8410. 
face per hour ...... 
Equivalent evapora- } 10.85alb 6.7771Ь 5.497lb 
tion per lb. of coal f i : : : i 
oot M каа Оо ДЕ, ЖЕ. 


ciency obtained ... 


Cost of fuel to evapo- 
rate 1000 gallons of 
water, as from and 
at 212deg. Fah. ... 


76.516 pence| 59.28 pence | 56.04 pence 


Reduction in fuel 
cost per ооо mil =s 
lons evaporated .. 


22.537, 26.76% 


With reference to the quantity of water 
evaporated in these tests, it was only necessary 
to keep sufficient steam to run the load. 
There was only one boiler under steam, hence 
any variation in the load would affect the 
quantity of water evaporated. The stoker was 
capable of giving considerably more steam had 
it been required. 

Electric Capstans.— CROMPTON & Co., 
LTD., have just received a further order from 
the Great Central Railway for six electric rail- 
way capstans for the docks at Grimsby. 

Cable Order.— JOHNSON & PHILLIPS, LTD., 
advise that the Secretary of State for War has 
accepted their tender for supplying and erect- 
ing cables and boxes at the Royal Small Arms 
Factory, Enfield Lock. 
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WHAT ELECTRICITY REALLY l.$. 

The Electron Theory. A POPULAR INTRO- 
DUCTION TO THE NEW THEORY OF 
ELECTRICITY AND MAGNETISM. Bv 
E. E. FOURNIER D’ALBE, B.Sc. (LOND.), 
A.R.C.5C. WITH A PREFACE BY С. 
JOHNSTONE STONEY, M.A., Sc.D., F.R.S. 
(LONDON: LONGMANS, GREEN & Со. 
PRICE 5s. NET.) 

It is essentially the occupation of a student 
or the deeply thoughtful scientist to probe the 
depths of nature to its source; theory is the 
admirable generic name applied to the result 
of such flights into the unseen by which the 
cause of every-day phenomena may be 
discovered. 

This electron theory is in plain words that 
of suns, planets, and satellites. The universal 
laws of astronomy are followed down towards 
the least sub-division of matter, the atom. 
Here also is perpetual motion, as of celestial 
sun and planet. This is nota new theory. In 
the preface is given a clear statement as to its 
origin and progress, which the author adds to 
bv a full record of discovery and elaboration 
up-to-date, the outcome of research by the 
most eminent physical scientists of the day. 

The electron is defined as the smallest elec- 
trified body capable of existence, and its mass 
is given as approximately 0.61 x 107 grammes. 
The author deals with his subject in a definite 
practical manner, showing, stage by stage, that 
the ordinary well- known properties of electricity 
and magnetism agree. absolutely with the 
electron theory, by which it is assumed that :— 

(1) The electric current consists in the motion 
of very small electric particles called electrons, 
having a definite and constant charge, and a 
definite mass which is constant, but becomes 
larger at very high velocities. 
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(2) These electrons are usually associated 
with atoms of ordinary matter, round which 
they describe circular or elliptical orbits, with 
periods approaching those of visible light- 
waves. 

(3) That there is a force of attraction 
between the atoms and the electrons belonging 
to it, which continues to act when they are 
separated, but rapidly decreases with increasing 
distance. 

(4) That atoms deprived of electrons repel 
each other. 

(5) That electrons mutually repel each other. 

(б) That electrons moving side by side 
through the ether attract each other, with a 
force proportional to their speed, and inversely 
proportional to the square of their distance 
apart. 

(7) A change of momentum of an electron 
produces a change of momentum in every other 
electron in the opposite direction. 

The subject 1s a fascinating one, and whilst it 
is perhaps of the greatest value to the student, 
we can promise that even the most practical 
engineer will be interested in Mr. Fournier's 
easily read rendering of an abstruse subject ; 
and after all the practician must not forget 
that it is such research into the realms of pure 
science which often shapes and revolutionises 
the world's practice. 


FOR THE .$TUDENT. 

Theta-Phi Diagram. PRACTICALLY 
APPLIED TO STEAM, GAS, OIL AND AIR 
ENGINES. By HENRY A. GOLDING, 
A.M.I.MECH.E. (MANCHESTER: THE 
TECHNICAL PUBLISHING Co., LIMITED. 
PRICE 3s. NET.) 

This is a book which we believe has the 
unique distinction of being the only one 
devoted solely to its specific subject ; and that 
it is doing useful work is indicated by the fact 
that it has reached us as a second edition. 
The use of graphics for the representation of 
thermo-dynamic relations and problems is ever 
becoming more general in practice. The 
author in thus collecting into one small volume 
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a progressive series of chapters dealing com- 
pletely with his subject from the elementary 
theory to its practical application has pro- 
duced а valuable text book which no student 
of engineering can afford to be without. The 
first four chapters are devoted to the general 
study of the subject and its application to 
steam practice. Succeeding chapters deal 
with practical applications to gas, oil, and air 
engines. 


Laboratorp Work in Electrical Engineer- 
ing. PRELIMINARY GRADE. А SERIES OF 
LABORATORY EXPERIMENTS FOR FIRST 
AND SECOND YEAR STUDENTS OF ELEC- 
TRICAL ENGINEERING. By JOHN Вов- 
ERTS, JUNR. (LONDON: HARPER & 
BROTHERS. PRICE 5s. NET.) 

There are so many books in existence having 
as their mission the education of electrical 
engineers. The majority of these can only 
serve their purpose indifferently, for they are 
more suited for the higher-grade school classes 
and physics student than for the practical 
engineering college or class of apprentices. 

The work before us is indeed true to its title, 
and, consequently, has a wide field before it. 
Dealing essentially with the experimental 
laboratory work, it includes in particular such 
instruction as has direct bearing upon practical 
every-day electrical engineering. The very 
book itself is typical of engineering; it is 
printed in clear large type, and all illustrations 
are in the form of line drawings and diagrams. 
A particularly good feature is the emphasis laid 
on graphical representation and the general 
order of records and notes. 


To select for mention any particular part of . 


the contents is difficult in a work which is 
uniformly good. Аз illustrating its practical 
description we may indicate that Conductor 
and Insulation Testing, Instrument Calibra- 
tion, Lamp Tests, Characteristics of Dynamos, 
Temperature Tests of Machines, Tests of 
Fuses, &c., are all entered into and clearly 
explained. 

We can recommend this book as of the 
greatest utility for teacher and engineering 
student alike. 


FOR MASTER AND MAN, 

Engineering in the United States. A 
REPORT TO THE ELECTORS OF THE 
GARTSIDE SCHOLARSHIPS ON THE 
RESULTS OF A TOUR IN THE UNITED 
STATES IN 1904-05. BY FRANK FOSTER, 
M.Sc., GARTSIDE SCHOLAR. (MANCHES- 
TER: AT THE UNIVERSITY PRESS. 
PRICE Is. NET.) 
The author has certainly taken full advan- 
tage of the opportunities afforded by this 
travelling scholarship. He is an engineer, 
and apparently put his whole energy into the 
task of seeing American practice, spending a 
portion of his time as an employee in a manu- 
facturing works and in a central power station ; 
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supplementing this by an extensive tour through 
the land of the dollar, visiting and making 
diligent and searching enquiries at a large 
number of engineering factories. | 
The report makes very interesting reading, 
although, as might be expected, there are 
introduced many of the phases of the American 
versus British method in engineering with 
which we are almost too familiar. 
. At the same time we would advise the reader 
to give this report his very careful perusal. It 


‘is good to have these comparisons brought 


together intoa well-written complete story, and 
moreover the subject is not restricted to the 
space of a newspaper column or a platform 
oration. The time of a thinking engineer has 
been spent in a thoughtful study of matters 
which are of national importance ; the result is 
that Mr. Fosters report is refreshing in its. 
moderation and useful indeed in its plain 
statement of fact and comment relative to. 
the generally sensational and clamorous con- 
troversy of Anglo-American engineering com- 
petition. Masters and men, the social, 
economic and racial factors, the classes of 
products, the affecting natural characteristics, 
individually and nationally the author deals 
with his subject and he has produced a work. 
which everyone should read to his advantage. 


POCKET BOOKS. 

The Practical Engineer Electrical Pocket 
Book and Diary for 1907. The: 
Practical Engineer Pocket Book, 1907 .. 
(MANCHESTER : TECHNICAL PUBLISHING- 
Co. LTD., PRICE 15. EACH NET. ; 
LEATHER GILT 15. 6d. EACH NET.) 

These books are annual favourites replete 
with rules, formule and data carefully selected. 
as being of the most general and frequent 
service, and yet, to keep the books within real 
pocket-book size, they are indispensable to. 
every engineer. The prices place them within 
the reach of all and help towards their proper 
use in workshop and office, from which, by 
reason of expense, other more pretentious. 
pocket books are often excluded. 

The '* Mechanical World ’’ Pocket Diary 
and Year Book, 1907. (MANCHESTER : 
EMMOTT & Co, LTD., PRICE 6d. NET.) 

This is the twentieth year of this useful 
publication ; a fact which speaks for itself as to- 
its utility, Wherever engineers are this book. 
is known ; to those who are not already familiar 
with it we can but advise that they invest the 
modest sixpence and prove for themselves the 
incredible value of this little annual. 


NOTE. 
The World of To-Day. In our review of 
this admirable work in the November number of 
THE ELECTRICAL MAGAZINE we inadvertently 
gave its priceas 64s. The price of the complete 
series of six volumes is 48s. net. The Gresham: 
Publishing Co. now advise us that the sixth 
and last volume is now published. : 
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You should carefully study this page, as it will save you much valuable time. 


It is the key to the World’s Monthly Electric Progress. 
lications mentioned, or any article indexed, for a small fee. 


stamped P.C. for reply. 


SARA AE. 


Power. 


Electric Hoists for Power Houses. 


Electrical Ignition in Internal Combus- 
tion Engines. F. W. Springer. 

Cost of Suction Gas Power. W.A 
Lookey. 

Flour Milling To-day. 

Electric Phenomena at very High Ten- 
sions. E. Jona. 

The Electrical Equipment of a New- 
castle Railway Warehouse 

Suction Gas v. Steam 


Modern Power Gas Practice and Applica- 
tions. H. Allen. 
Electrically-operated Bulkhead Doors. 


The Clerk of Works. 

Practical Notes on the Application of 
Fans for Induced Draft and other pur- 
poses. W. H. Casmey. 


Traction. 


Experimental, Three- wire System in 
Vienna 
The Diseases of Cast Iron Wheels. 


The Reconstruction of the Olive Street 
Track in St. Louis (Conduit System) 

Electric Automobiles 

Advantages and Disadvantages of Feed- 
ing Tramway Systems in Isolated 
Zones compared with Closed Net- 
"works. М. G. Rasch, 

. Electrification of the West Jersey and 
Seashore Railroad 

Practice v. Theory in Electric Railway 
Sub-station Operation. S. W. Ashe. 

Tests on Train Lighting Plant. 


Str. Rly. Journal, 
3/11/06. > 

Elec. Wid., 
24/11/06 

Elec. Rev., 16/11/06 


Elec.Rev., 16/11/06. 

Elec. Rev., N.Y., 
24/11/06 

Elec. Rev., 
30/11/06. 

Elec. Rev., 
16/11/06. 

Prac. Eng., 
16/11/06. 

Prac. Eng., 
16/11/06. 

Electy., 3o[11jo6. 

Elec. Engineer, 
30/11/06. 


Str. Rly. Journal, 
3/11/06. 

Str. Rly. Journal, 

. 3/11/06. 

Str. Rly, Journal, 
3/11/06. 

Elek. Zeit., 1/11/06 

Electrician, 
23/11/06. 


Elec. Rev., 3/11/06. 
Elec. Rev., N.Y., 


24/11]o6. 
Elec. Rev., 2[11]o6. 


Central Station Practice. 


Substations and Transmission System of 
the New York and Hudson River 
Railroad. 

Some Practical Notes on the Commer- 
cial Development of Electricity Supply 
Undertakings. R. B. Matthews. 

Adjuncts to the Power Load. C. J. 
Russell, 

Modern Joint Boxes. 


High Speed Electric Machinery. S. P. 
Thompson. 


Str. Rly. Journal, 
3/21/06. 


Elec. Rev., 
16/11/06. 


Elec. Rev., N.Y., 
24/11/06. 

Elec, Times, 
20/11/06. 

Elec. Rev., 
30/11/06. 


Lighting and Heating. 


Indoor Illuminants. J. Swinburne. 
The Absorption of the Atmosphere for 
Eight of Different Wave-Lengths. J. 
. Dow. 


Elec. Rev., 


16/11/06. 
Elec. Rev., 
2/11/06, 
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We can supply the pub. 
In writing us, enclose 


Telegraphy and Telephony. 


Wireless Telegraphy by Means of Un- 
damped Oscillations. V. Poulsen. 

A Wireless Station for Long-Distance 
Communication. 

Specifications for Direct-Current Relays. 

The Transmitophone. E. C. Long. 


Underground Cable Construction. G. 
J. Newton. 

On the Measurement of the Constants 
of Telephone Lines. Réla Gati. 

Telephone Sub-Station Instruments, T. 
Germann. 


Elec. Rev., 
- 16/11/06. 
Elec. Rev., 
16/11/06. 
Tel. Age, 16/11/06. 
Teleg., 
N ov.,[o6. 
Sound Waves, 
Nov./o6. 
Electrician, 
2/11[o6. 
Elec, Eng., 
30/11/06. 


Design and Manufacturing. 


Some Measurements on Phase Displace- Electrician, 
mentsinResistances andTransformers. 16/11/06. 

C. V. Drysdale. 

A new type of Continuous Current Electrician, 
Dynamo Electric Machine with Com- 30; 11/06. 
mutating Poles. V. А. Fynn. 

Selection and Testing of Materials for Electrician, 
Construction of Electric Machinery. 30/11/06. 

J. Epstein. 
Selection of Materials. Elec. Times, 
29/11/06. 
Electricity in Brazil. W. W. Gailey. Eiec. Rev., 
16/11/06. 

The Need for Increasing the Attractive- Prac. Eng., 
ness of Repetition Work. WwW. О. 16/11/06. 
Horsnaill. 

The Manufacturing Account. H. R. Canadian Mfr., 
Wellington. 16/11/06. 

Keeping Tab on the Salesman. Canadian Mfr., 

16/11/06. 
Some Phenomena of Commutation. F. Elec. Eng., 
G. Baily and W. S. H. Cleghorne. 30/11/06. 
Electro-Chemistry. 
Practical Wood Preservation. Str. Rly. Journal, 
3/11/06. 

Sodium Vapour Experiments, Wood. pill. Mag. 

N ov.]o6. 

Action of Electrolytes on Colloidal Phil. n 
Solutions. Burton. Nov. /o6, 

The Extraction of Metallic Sodium. Elec. Chem. & Met. 

Ind. Nov./ob, 


Students. 


Oscillographs and some of Their Recent 
Applications. D. A. Ramsay. 

Alternating Current Transmission Lines. 
A. Blondel. 

Magnetization and Electric Conductivity, 
Grunmach. 

Electronic Theory. Planck. 


The Pender Electrical Laboratory in 


University College, London. 
Electricity in the Treatment of Disease. 
J. V. Shoemaker. 
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£lec. Wld., 
24/11/06. 

L'Ecl. Elec., 
3/11/06 

Phys. Zeit. 1/11/06. 


Phys. Zeit.,1|11[o6. 
Electrician, 
30[11/06. 
Elec. Rev., N. 
24/11/06. 
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PRA 


FOR ENGINEERS, MANUFACTURERS, CONTRACTORS, 
STUDENTS, APPRENTICES, MECHANICS, ©с., Ge. 


The Electrical Publishing Co., Ltd., present herewith short details and display announcements of specially 
recommended Books, any one of which, or in fact any Commercial or Technical Book on the market, can be 
supplied on short notice by the Electrical Publishing Co., Ltd., at the published prices. 

When not specified post free, 3d. must be sent for carriage on any book of 1/- and under, and 6d. for books 
over 1/-. If postage on book amounts to less ihan sum sent difference will be refunded ; if more, E. P. Co., Ltd.» 
will intimate in sending Book. 

N.B.— Questions gladly answered and full information giten cn ang bcok, but letters requiring answers 
must be accompanied by penny stamp or postcard. 

Address Communications: The Electrical Publishing Co., Ltd., 4, Southampton Rot, Holborn, 
London, W.C. 


Continuous Current Dynamos and Motors and their Commercial Management of Engineering Могкѕ. — 


Control, Ву W. R. KErskv, B.Sc., А І.Е.Е., 
F.Ph.S., Electrical Inspector under the Board of 
Trade to the Taunton Corporation. This book is 
a simply written and thoroughly practical intro- 
duction to the study of continuous-current 
machinery. Crown 8vo, cloth, price 5/= net, 
post free. 


Dynamo-Electric Machinery.— A manual for students 


of electrotechnics. Bv Professor SILVANUS P. 
THompson, D.Sc., F.R.S. Seventh edition. 
Demy 8vo, cloth. 

Vol. I. Continuous-current Machinery. With 
4 coloured and 30 folding plates, and 573 
illustrations in the text. 984 pages. 30/= net. 
Vol. II. Alternating-current Machinery. With 
15 coloured and 24 folding plates, and 500 
illustrations in the text. 850 pages, 30/= net. 


Alternating Currents.—An analytical and graphical 


treatise for students and engineers. By FRED- 
ERICK BEDELL, Ph.D., and ALBERT CUSHING 
CREHORE, Ph.D. Fourth edition, with Irro 
illustrations, 325 pages, 8vo, cloth. (New York, 
1904.) 10/6 net. 


Practical Electric Railway Handbook.-—By ALBERT 


B. HERRICK, Consulting Electric Railway En- 
gineer. Second edition, revised and corrected, 
with 329 illustrations, 460 pages, 12mo, leather. 
(New York, 1906.) 12/6 net. 


Electrical Practice in Collieries.—By D. BURNS, 


M.E., M.Inst.M.E., Certificated Colliery 
Manager, and Lecturer on Mining and Geology 
to the Glasgow and West of Scotland Technical 
College. A clear and concise introduction to 
electrical practice in collieries. Contents : Units 
of Measurement, Conductors, &c.—The Theory 
of the Dynamo—The Dynamo, details of Con- 
struction and Working — Motors — Lighting 
Installations in Collieries—Pumping by Elec- 
tricity—Electrical Haulage—Coal Cutting— 
Miscellaneous Applications of Electricity in 
Mines—Covoal Mines Regulation Act (Electricity) 
—Index. Second edition. In crown $vo. 
Handsome cloth. With 30 new illustrations. 
7/6 net. 


E'ectrolysis and Electro-Synthesis of Organic Com- 


pounds. -By Dr. WALTHER LOB, Privatdocent in 
the Universityof Bonn. Authorised Translation 
from the Author’s enlarged and revised edition. 
By H. W. F. Lorenz, A.M., Ph.D., Graduate 
of the University of Berlin. Instructor of 
Organic Chemistry in the University of Penn- 
sylvania. 12mo, xiv + 104 pages, 4/6 net. 


By Francis G. BURTON. A comprehensive work 
dealing with the best methods of conducting 
the commercial side of an engineering establish- 
ment. Second Exdition, revised and greatly 
enlarged. Price 12/10 post free. 


Electric Power Transmission. — А Practical Treatise 


for Practical Men, by Louis BELL, Ph.D., 
M.Am.I.E.E. Fourth edition, revised and 
enlarged. With 350 diagrams and illustrations. 
Demy буо. 16/= net. 


Modern Electrolytic Copper Refining.—By TITUS 


ULKE, E.M., Consulting Electro- Chemist, Mem- 
ber A.E., C.S. and A.I. M.E. Contents: Histori- 
cal Development and Present Status of Electro- 
lytic Copper Refining. De:cription and Views 
of Electrolytic Copper Refining Works. Cost 
Estimates of an American Copper and Nickel 
Refinery, with General Plan and Detail Drawings. 
Appendix. буо, viii + 170 pages, 73 figures. 
12/6 net. 


Practical Electro- Chemistry. — By BERTRAM 


BLOUNT, F.I.C. F.C.S., Assoc.M.Inst.C.E, 
Consulting Chemist to the Crown Agents for the 
Colonies. Second edition, revised and brought 
up to date. Demy 8vo. Fuly illustrated. 
15/- net. 


Electrical Engineering.—By E. ROSENBERG. Trans- 


lated by W. W. Н. Grr, A.M.I.E.E., and C. 
KINZBRUNNER, A.M.LE.E. A comprehensive 
Text-book for all who desire a knowledge of the 
chief principles of the subject. It comprises, 
besides the fundamental phenomena of the 
electric current, dynamos, and motors for con- 
tinuous, alternating, and three-phase current, 
accumulators and their apparatus, measuring 
instruments, electric lighting, alternating-cur- 
rent engineering, and polyphase work. Demy 
8vo. Profusely illustrated. | 6/-. 


Magnetism and Electricity. — By Prof. A. JAMIESON, 


M.Inst.C.E., F.R.S.E., M.INsT.E.E. Specially 
arranged for First-Year Students. With Stud. 
Inst.C.E. and other Exam. Questions. The 
subject throughout treated as an essentially 
practical one, and very clear instructions given. 
Seventh edition. 3/6, 


Electrical Engineering.—By S. К. BorroNE. This 


book has been specially written to meet the 
requirements of home students in electrical 
engineering. It gives constructional details of 
all appliances described, including a Wimshurst 
machine for X-Ray work. Price 2/- net; post 
free 2/3. ' 
(Continued on page 484f.) 


The ELECTRICAL MAGAZINE. (Literary Section.) 484* 


cor DEN s 
An “Electrical” Offer. | 


An offer which gives you as a reader of The ELECTRICAL MAGAZINE, for 6l- down, 
a complete Work on Electricity, which treats with every branch of this many- 
sided science in a thorough, practical way. 

Knowing how greatly needed a Work of Electrical Reference is, we recently 
made arrangements with the publishers of 


MODERN ELECTRIC PRACTICE 


Edited by PROF. MAGNUS MACLEAN, M.A., D.Sc., with contributions by no less 
than 34 other experts, to supply the Work to our Readers on the following 
most convenient terms: 


You pay 


6s. enc parce} ee алас em Du —— =| Full Prospectus 
now, and Mi T | | E : Free. 
complete your ex | WY 
purchase 


by 8 further 
payments of 


Foreign Orders 


postage 
6s. extra. 
a month. 
Handsomely Bound, Illustrated. Carefully Indexed. 


"MODERN ELECTRIC PRACTICE” contains in concise 
form the united knowledge and experience of the experts 
concerned п its production. 

Nothing was considered too small to be included ; nothing 
too large, Every branch, every detail, of Electrical Engineer- 
ing is here dealt with. Each volume has been provided with 
a carefully compiled index, so that any point can quickly be 
referred to, saving the owner hours of precious time. 

The illustrations are a special feature of the work. Details 
of machinery, methods of construction, &c., &c., are clearly 
shown by means of diagrams, drawings and photographs. 

A handsome coloured Cardboard Model, showing details 
and working of a motor, is given with the work. 

Fill up this order form zeze, whilst you have it in mind. 


SPECIAL ORDER-FORM. 
Uf preferred, a Letter will be satisfactory.) 
To THE ELECTRICAL PUBLISHING CO., LTD., 4, Southampton Row, Holborn, London, W. 
Please send me One Сору of ** MODERN ELECTRIC PRACTICE,” by Prof. Magnus Maclean, M.A., D.Sc., 
as published. The work fo consist of six volumes at 9/- each net, and deliver to me all charges paid, 
The conditions of advertisement apply to my order.  Herewith find Postal Order for. r 


Уголаѓиғе 


Date М ь ALR Address 


In dealing with Advertisers please mention The ELECTRICAL MAGAZINE, 
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PRA CTICAL BOOKS (continued from page 484d) 


Engineering Tables and Data.—By W. W. F. 
PULLEN, Wh.Sc., A.M.Inst.C.E. For the use 
of engineering students. Gives a large number 
of tables frequently required by students in the 
laboratory in convenient form. Price 2/9 post 
free. 

Workshop Costs (for Engineers and Manufacturers). 
—By SINCLAIR PEARN and FRANK PEARN 
(Directors of Messrs. Frank Pearn and Co., 
Ltd., West Gorton Ironworks, Manchester), 
with a preface by G. Croydon Marks, M.P., 
Assoc.Mem.Inst.C.E., M.I.M.E., &c. This 
most important and invaluable work has been 
written by experienced engineers and practical 
men familiar with the necessities of every 
department and detail of workshop costs and 
expenditure on labour and material; provides at 
once a system and a check for all workshop 
operations and their costs. By its adoption a 
detective-like plan is provided for employers 
and works managers. Worry is avoided and 
work is expedited, while the ordinary clerical 
staff can carry out everything that is required. 
Second edition, post folio, bound in roan, with 
numerous Specimen Workshop Cost Forms, 
price 12/6 net, post free. 

Cyclopedia of Applied Electricity.—Prepared bya 
corps ofexperts, not a one-man work. A practi- 
cal guide for electricians, engineers, mechanics, 
students, telegraph and telephone operators, 


and all others interested in electricity. The 
best work upon electricity ever published. Five 
vols., 2162 pages, over 2000 illustrations. This 


up-to-date work contains current measurements, 
wiring, telegraph, dynamos, storage batteries, 
lighting, railways, power stations, alternating 
currents, power transmission, telephony, index. 
Also reviéw questions for examinations. Each 
customer receives a certificate, giving him the 
privilege of the consulting department. Any 
question arising from one day’s work, or within 
the scope of this Cyclopedia, answered free of 
charge any time during one year, providing pay- 
ments are not in arrear for the books. The 
volumes are built up from the text- books 
employed by the School of Correspondence at 
the Armour Institute of Technology, Chicago. 
Regular price is £5, but to the first 1000 intro- 
ductory customers we will supply for 75/-. The 
complete set of five volumes supplied at once, 
carriage paid to nearest station in country 
places, ог to your house in town, for 10/= with 
order and 1» per week. Prospectus on 
application, | | 

Handy Electrical Dictionary .— Compiled and Edited 
by W. L. WEBER, М.Е. Thisis the book which 
will assist you when an electrical word or expres- 
sion of which you do not know the meaning 
crops up in business or when reading. It is a 
practical handbook of reference, containing 
definitions of every used electrical term or 
phrase indispensable to everyone interested in 
electrical science. It is pocket size, but con- 
tains no less than 224 pages, giving several 
thousand definitions of electrical words and 
phrases, arranged in alphabetical order so that 
you can find what you want at once. Cloth, 
price 1/=- net; post free 1/1. Leather, price 
1/9 net ; post free 1/10, 
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Tantalum Lamps.—SIEMENS BROTHERS, 
DynaMO WORKS, LTD. send us their price 
sheet 15F. Thisis anew edition of their Tanta- 
lum Lamp price sheet, and supersedes 15E. It 
includes an illustration. of а spherical bulb 
standard lamp. Both standard and Tantalum 
Sun Lamps are now listed for additional pres- 
sures, viz., 80 to 130 volts. This firm also sends 
their price sheet 21, which illustrates high and 
low voltage standard Siemens carbon filament 
lamps. 


Holophane Globes and Reflectors. — 
THE A.E.G. FOREIGN DEPARTMENT, LONDON. 
Complete illustrated description of the many 
shapes and sizes of Holophane Globes and 
Pagoda Reflectors. Typical views of the 
application of these well-known accessories are 
given. The publication is supplemented by a 
full price list. | 

Sunbeam Lamps.— THE SUNBEAM LAMP 
Co. LTD., GATESHEAD-ON-TYNE. An attrac- 
tive four-page folder illustrating the several 
designs of these popular British-made incan- 
descent lamps. They are classed as the 
“ Ordinary,” the * Reducing,” the “ Outshine,” 
and the “Heating” lamps. The Outshine 
lamp has a spherical bulb, with the lower sur- 
face frosted and a reflector over the top of the 
lamp. This is a form which has been very 
popular lately. The uses of the other types are 
evident from their titles. 


— ——— —M ee LS. 


SPECIAL ANNOUNCEMENT. 


JUST PUBLISHED, Crown 8vo. Price 5/- net. 


With Frontispiece Portrait of Dr. Stoney, 
and 35 Diagrams in the Text. 


THE ELECTRON THEORY: 


A Popular Introduction to the New Theory of 
Electricity and Magnetism. 


By E. E. FOURNIER, B.Sc. (Lond.), A.R.C.Sc., 


Compiler of “Contemporary Electrical Science." 


With a Preface by 
G. JOHNSTONE STONEY, M.A., D.Sc., F.R.S. 


Page's Weekly: 
“A remarkable book, and one which contains a world of suggestion 
for all who are concerned with electri al affairs, is Mr. E, E. Fournier's 
new treatise on the “ Electron Theory," a popular introduction to the — 
new theory of electricity and magnetism,” 


Electrical Engineer: 

“Every student of electricity should carefully study this book. . . 
Accepting the quantitative values, the student will at the end of his 
study of this book obtain a really good conception of the theory it 
explains and demonstrates.” 


Prospectus sent on application. 


LONGMANS, GREEN ё CO, 
39, PATERNOSTER ROW, LONDON. 


The ELECTRICAL MAGAZINE. (Literary Section.) 4848 


Do You Wish to Know More of Electricity ? 


IF YOU DO, READ THIS CAREFULLY! 


Cyclopedia of Applied Electricity. 
Prepared by a CORPS of EXPERTS, not a one-man Work. 


A practical guide for Electricians, Engineers, Mechanics, Students, Telegraph 
and Telephony Operators, and all others interested in electricity. 


FIVE VOLUMES, MORE THAN 2,162 pages, over 2,000 
illustrations, 

Also review questions for examinations. 

Each customer receives a certificate giving him the privilege of the consulting department. 
Any question arising from one’s daily work or within the scope of this Cyclopedia answered free 
of charge any time during one year, providing payments are not in arrears for the books. 

This up-to-date 1905 work contains Current Measurements, Wiring, Telegraph, 
Dynamos, Motors, Storage Batteries, Lighting, Railways, Power Stations, 
Alternating Currents, Power Transmission, Telephony, Index. 

The volumes are built up from the text books employed by the School of Correspondence at 
Armour Institute of Technology, Chicago, Illinois. 


Those who have already purchased these books declare them 


THE BEST WORK UPON ELECTRICITY EVER YET PUBLISHED, 
and that the information contained far exceeds expectations. 
The regular price is £5, BUT to the first one thousand introductory customers we will 


supply for 75s. only. 
We know that by these special terms we Shall be well recommended and receive a flow 


of additional orders. $ 
The complete set of Five Volumes supplied at once, carriage paid to nearest station in 
country places, or to your house if in town, for ros. with order and 15. per week. 


— —— = а — 


To THE ELECTRICAL PUBLISHING Co., LTD., 4, Southampton Row, Holborn, London, W.C. 
Please send me the FIVE VOLUMES ‘‘Cyclopadia of Applied Electricity " and Consulting certificate, at the privileged price of 

75s. Payable ros. HEREWITH and One Shilling per week. I enclose Postal Order value 10s., and will pay the balance regularly to 

your order. The whole to be due and payable should I be eight payments in arrear. : 


"NAT ADAE VER Ыы ак ака Kae «аай эсде мона ad TTA, ИННЕК Б oo. PA whee gu Ui РЕЧИ А АР У 
т esa ts che hia Ck mah ene se ELE элг PE CRESS IS CTI ATTE TT TTTCELTT veg A «зак алб йа АЫ с ОП 
HIE S Oa аф аска. e e ens RYE өз 
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'" The Recognised Authority on Wiring and Construction.” 


THE 1906 EDITION 


Standard Wiring 


FOR ELECTRIC LIGHT AND POWER 
ADOPTED 


By the Fire Underwriters of the United States, 


By Cornell University, Sanford University, and other Technical 
Colleges and Schools. 


By over 109,500 Electrical Engineers, Central Station Managers 
and Wiremen, 
BECAUSE 
It is the only book on Wiring and Construction kept strictly up-to-date, 
It contains all the necessary Tables, Rules, Formulae and illustrations. 


It settles disputes, and if referred to before wiring will prevent disputes. 


E - "Үү ХА. - ; з 
Um RD ота лана ауа га Оа LT PR La аа ЖАЗИ а ee 


Flexible Leather Cover (pocket size) 4/6. 
Sent post-paid on receipt of price by 


The ELECTRICAL PUBLISHING CO., Lta., 
4, Southampton Row, London, W.C. 


NOVEL OFFERS TO REGULAR READERS. 


1.—Send us a year’s subscription, and have the Magazine for the whole year. If 
do not like it we will refund the money after the first three months. 
ee nS TT 


2.—Cut out the Coupons contained in each number, beginning with December, and 


send for our Premium Catalogue: we give you books to the value of 6s. 


PAGES of Clever, Bright, and Instructive 
| ' Reading, all about what the World's Workers 
are doing, for oNE SHILLING EACH MONTH. 


The only Magazine that gives A Bird's Eye view of contemporary human activity and progress. 

REMEMBER, the regular Subscriber is not only the Editor's best friend but his own as well. He 

is in touch with the problems of the day, he has the advantage of seeing the Magazine in its 

complete form, learning what its aims are, and gaining a better appreciation and understanding 
of the general trend of the WORLD'S PROGRESS. Beautifully Illustrated, 


Yearly r3/6 (Great Britain and Ireland); 15/- (Foreign and Colonial). 


The World's Work 


LONDON: WILLIAM HEINEMANN, 21, BEDFORD STREET, W.C. 


ARC LAMP LOWERING GEAR. 


SIX 
DIFFERENT TYPES 


suitable for 


New Designs for 
Lowering while 


LAMPS ARE 
BURNING. PUBLIC LIGHTING. 
| PRIVATE WORK. 
— FOUNDRIES. 
SHIPYARDS. 
WINCHES: WAREHOUSES. 
QUICK LOWERING HALLS. 
BRAKE WINCHES. Ss 
AUTOMATIC Use 
SAFETY WINCHES. NORTH-WESTERN 
t. ELECTRICAL 
— APPLIANCE C0., 
OUR PATENT GEAR CATHCART, N.B. 


IN OPERATION. 


Winches from 7 /= each. 


CONTINUOUS CURRENT 


LUNDELL carexn тео во. anv rour-rous CASTLE 
MOTORS. а. 


TO 
LARGE & SMALL 
CONSUMERS OF 


ELECTRIC 
CURRENT 


FOR POWER. 


WE SUPPLY ELECTRIC MOTORS FOR ALL PURPOSES, 


AND WILL BE PLEASED TO FORWARD TO THOSE INTERESTED, OR TO 
PROSPECTIVE USERS, COPIES OF OUR CATALOGUES р ILLUSTRATED 


LISTS OF INSTALLATIONS (REF. 16) WE HAVE CARRIED OUT. 


| | р HOLMES & CO., ENGINEERS, 
NEWCASTLE-on-TYNE. 


Vu eur eur ur Not Pur p 
f 
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WILLIAM M'GEOCH & Co., Ltd., 


Manufacturing Electrical Engineers, 
28, WEST CAMPBELL STREET, GLASGOW. 


Makers of 


ELECTRIC LIGHT FITTINGS 


of every description for 


HOUSE, SHIP, MILL & MINE INSTALLATIONS. 


Send ane 
Particu- 
for 
| lars. 
Chased Fitting Prices Car Fitting 
No. 8711. Nc, 6183. 
BIRMINGHAM : LONDON : 
Warwick Works, | 11, Charing Cross 
46, Coventry Road. Cast Leaf Fitting М№о." 8708. @ Road, W.C. | 


Telegrams : " McGEOCH," Glasgow, Birmingham London. 


THE NEW TYPE CONTINUOUS CURRENT 


FERRANTI MEIER 


(Hamilton Patent) 
Has the following DISTINCTIVE MERITS: 


Great Simplicity with Neat 
and Strong Construction. 

Extremely Low Voltage Drop. 

No Brushes. 

No Commutator. 

High Insulation. 

Large Driving Force, with 

Extremely Low Pressure on 
Bottom Jewel. 

PERMANENCY OF CONSTANT 

UNAFFECTED BY SHORT CIRCUITS. 


FERRANTI LIMITED, 


HOLLINWOOD, LANCS. 


NOP wD 
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ELECTROMOTORS, LIMITED, 


OPENSHAW. 


Telegrams: MAGNET, MANCHESTER. Telephone: 4442. 


2-TON ELECTRIC WINCH. 


STANDARD MOTORS, 
VARIABLE SPEED MOTORS, 
WORM & SPURGEAR SETS, 


CRANE, LIFT & HOIST 
MOTORS. 


LONDON OFFICE: 


95, Queen Victoria Street, E.C. 


Telegrams: ORDERS, LONDON. Telephone: 8078, BANK, 
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IDYNAMOS ғ Мотовѕ 


DIRECT, SINGLE-PHASE 
AND POLYPHASE CURRENT. 


% ro 1,000 вн. 


б to Į Speed Variation («т жешет m) Xy 


Special Cases 


= DHT Regulation only ————— 


| PHOENIX DYNAMO MFG. CO. 


Thornbury Works, BRADFORD. 


London Office: 17, VICTORIA STREET, WESTMINSTER, S.W. 


ut. 
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Brushes being 


fixed i FIXED 
ixed in 
NEUTRAL Position of 
POSITION Brushes with 
—— Sparkless 
Motors Fu Commutation 
equally well in th 
EITHER E UE 
Direction of € 
Rotation. | Overloads. 


Telephone No. 
5365 Central, London. Patent INTERPOLE Type. 


Telegrams: 
"INTERPOLE, London." 


THE MORRIS HAWKINS ELECTRICAL Cr tih 


RHODE § ELECTRICAL MFG. FE.00., 


Telegraphic Address— 
'RHODIQUE," all Offices. 


Registered Office and Works : 


RIVERSIDE WORKS, 
DONCASTER. 


BRANCHES: 


London. Birmingham, 
Manchester. Bristol. 
Newcastle. Glasgow. 


Direct and Alternating 
Current 


- MOTORS. 
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The subject of ‘‘Light” is one to which very careful con- 
sideration should be given. 

Don't buy unknown lamps merely because they appear to be 
cheap. 

It's bad policy and you will only regret it afterwards. 


So-called “cheap” lamps are dearer in the end, as they consume 
far more current than a good-class article, and even although 
they may give a fair light at first, IT WON'T LAST. 


"ROBERTSON" LAMPS 


LAST LONGEST and GIVE A BRILLIANT 
LIGHT FROM BEGINNING TO END. 


IMMEDIATE DELIVERIES. 


The General Electric Co., Ltd., : 


RECP TRADEMARK. Head Office: 7], Queen Victoria St., London, Е.С. 


THE NEW IMPROVED 


Stewart Яге Lamps, 


Enclosed Types. 


STEWART LAMPS 


Are British Made and Guaranteed for Twelve Months. 


STEWART SERIES LAMPS, 


With Automatic Cut-out and Substitutional Resistance, 
in the event of one lamp going out from any cause, 
ensure the remainder being unaffected. 


CONTINUOUS OR ALTERNATING CURRENT. 


Single or Series Burning. 


STELLITE WORKS, BIRMINGHAM. 
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NEWTON BROS., Derby. 
DYNAMOS ^» MOTORS 


for all purposes. 


Telegrams : Dynamo, Derby. Telephone : 413. 


LONDON OFFICE: 
39, VICTORIA STREET, WESTMINSTER, S.W, 
Telegrams: Accusative, London. 
Telephone : 5097 Westminster. 


Centrífugal pump coupled to motor. 


REDUCING VALVES. 


= 


Bi | BPI YOU ARE NOT TAKING 


The Electrical Magazine 


regularly, you are losing much valuable 
information. 


It gives, in a concrete yet comprehensive 


gi form, for sixpence a month, a record of the 
Telegrams : AY 9 STEAM World’s Electric Progress! Obtainable at Rail- 
' Boss,' Leicester. S SEPARATORS way  Bookstall and Newsagents, Annual 
! Bysing,’ ; Subscription 10/6 (abroad 12/6), post free. 
Londen Ge $4 STOP VALVES, including all special issues and binding cases. 
a S GATE VALV ES, Head Offices : 4, Southampton Row, London, W.C. 
N 
d * STEAM TRAPS. 


THE 
HIGH-SPEED 
BRAIDING 
MACHINE 
CO., Ltd. 
Works ; 


Dame Agnes Street, 
NOTTINGHAM. 


R 


P- 


Telephone: 2012. 
Telegrams: ''CRUSOE.'' 


\ „4. 
“ 
"d к 
А 
{ ^ 
=» 
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J. дыры & Co.'s CONTINUOUS 
ELECTRIC 
PHOTO 
COPYING 
MACHINE. 


Copies 2 Tracings 
100 Yards in 
Length. 


ILLUSTRATED LIST 


Post Free on Request. 


— — 0, HALDEN & CO., 
RS AINT 8, Abort Square, 
Є кылыгы 
COST и MANUFACTURING ENERGY 
has been REDUCED irom 6°04d. to °85d., at 


USE COVENTRY ELECTRICITY WORKS. 

BENNIS rye 
STONES ILLUSTRATED 
BENNIS 

BOOKLETS, 
MILLER | 

IS MACHINE- 
BENNETT ‘IS_ MACHINE. 
BENNETI STOKING 
NEW PATENT ECONOMICAL?’ 
CHAIN GRATE, MICAL: 
HALVED ‘BOILER. 
LINKS. HOUSE 
NO DUMPING i 
VO | ECONOMY, 
BENNIS A. W. BENNIS 
ELEVATORS @ M.I Mech. E., 
CONVEYORS, ALEE. 


«BENNIS^ Little Holon BOLTON. 
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The LARGEST STEAMER ever built in Great 
Britain 


The LARGEST боШегу Winding Engines іп the 
Dnited Kingdom | 

The LARGEST Rolling Mill Engines in the World 

The MOST ECONOMICAL Steam Engine in the 


World 
ARE FITTED WITH THE UNITED STATES METALLIC PACKING. 


The United States Metallic Packing Co., 


Limited, 


Soho Works, BRADFORD. 


Telegrams ‘“ Metallic, Bradford." Telephone: No. 604. 


gu SIMPLEX * 
CONDUITS, LIMITED. 


No aaa 


Sole |- Саг Ф PN E || Garrison Lane, 
Manufacturers m E iE L Birmingham. 
of the | —- ë om o 
x рт э: : mt xm = 5 


SIMPLEX 


| ; N 20, Bucklersbury, 


STEEL LONDON, E.C. 
CONDUIT : 
SYSTEM LARGE 
For Electric STOCKS 
Wiring. HELD FOR 
| IMMEDIATE 
Awarded. DELIVERY. 


Four Gold Medals 
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PURCHASERS OF 
EEECTRICAE PEANT. Ele, 


are recommended by the Editor of this publication to 
carefully study the manufacturers’ announcements con- 
tained within the covers of this journal before dealing 
elsewhere. @ Every firm advertising in this paper can 
be highly recommended. They are British houses of 
the front rank and can be absolutely relied on for frst- 
class workmanship, whilst their prices, quality for quality, 
will bear comparison with those of any other firm in 


the Electrical industry either at home or abroad. @ The. 


Editor will be pleased to supply readers through the 
‘Intelligence Dept." of this journal with any further 
particulars that may be required, or the manufacturers 
themselves will gladly furnish catalogues or lists on request. 
@ Applicants should mention the name of this journal 
when writing. 


IMPORTANT NOTICE! 


The INTELLIGENCE DEPARTMENT of The Electrical 
Magazine furnishes most valuable data and information to 


regular aivertisers and subscribers. It can supply lists of 
contractors for, and buyers of, Electrical Plant and Machinery 
and Specialities in all countries. First-hand news of new 
contracts pending, often from exclusive sources, is secured. 
Owing to the wide personal connection of the Editor of 
this journal, introductions can be effected through special 
channels. The services already rendered to a number of 
firms are considered to be worth many times over their 


advertising expenditure in or subscriptions to this journal. 


No other engineering publication can offer the same 


advantages to advertisers. 


To Subseribers special facilities are available for the 
obtention of data and particulars upon electrical matters 
which are difficult and often impossible to secure elsewhere. 


See Special Offer to 1907 Subscribers on 
page 32 (end of Magazine). 


ELECTRICAL MANUFACTURERS— LISTEN. 


Our methods and our introductions will take 
you by the shortest path to your customers. 
A virile and unique campaign is just now 
being undertaken on behalf of our advertisers. 
Lt offers absolutely the most economical, force- 
Jul, and effective publicity on the market. By 
its very nature it can only be available tili 
January as it is schemed to embrace the entire 
coming year. This proposition positively 
guarantees you an expansion of business at 


home and in the Colonies and a large saving 
in your printing and advertising bills, 


N.B.—A postcard will place us at your service. 


THE ELECTRICAL MAGAZINE, 4, Southampton Row, 
London, W.C. 


NALDER BROS. & 
THOMPSON, LIMITED. 


N.C.S. Insulation Testing Set 


(THE “OHMER’”). 


LATEST. LIGHTEST. BEST. 
500 Volts 20 Megohms  ... £18 List. 


(Weight less than 14 lbs.) 


54, Queen St., LONDON, Е.С. 


For Sale, Hire, or Purchase Hire | 
GOOD SECOND-HAND AND NEW 


(Thoroughly overhauled, and in first-class order) 
<. 


DYNAMOS (Second-hand). 
One No. 1 Shunt Wound '' Castle " Dynamo, 200 amps. 
100 volts, 800 revs. 
Shunt Wound Inverted type Dynamo, 150 amps., 205 
volts, 750 revs. 
Shunt Wound Dynamo, 25 amps., 150 volts, 1,250 revs. 
Brush Dynamo, 110 volts, 80 amps., 750 revs. 


MOTORS. 
2 H.P. Shunt Wound Continuous Current 
Motor, 230 volts (Second-hand), 
New Union Shunt Wound Motor, 230 volts, 34 B.H.P. 
1,550 revs. 
Four Second-hand semi-enclosed protected 
5 B.H.P., roo to 110 volts, multipolar, 1,420 revs. 


ENGINES (Second-hand). 

Four Westinghouse Type High-speed Automatic Engines, 
double cyl., 44in. by 4in. stroke, ; 
Willans Patent Central Valve Engine, hp. cyl. 7in. dia. 

Ip. cyl. roin. dia. 
“ Windsor ” quick speed 8in. by 8in. vertical Engine. 
Inverted cyls. High speed Triple Expansion reversing 
Engines, hp. cyls. 7Jin. dia., two lps., each r2in, dia. 
by 8in; stroke. 
Various New Gravity and Testing Instruments, 
Voltmeters and Ammeters. 


LOCOTYPE BOILERS (Second-hand). 


15 Locomotive Type Boilers, ranging from 8 hp. to 
roo hp. (the latter specially suitable for Electric 
Work), and from 50 to 150 lbs. working pressures. 

Note the only addresss : 


CHARLES D. PHILLIPS, 


EMLYN ENGINEERING WORKS, 
NEWPORT, MON., & GLOUCESTER. 
Established 38 years. 


Electric 


type, 


[n dealing with Advertisers please mention The ELECTRICAL MAGAZINE. 


—\ 


57551 CTS. Lyf AS le ICL B+ MALOU DV. 


~ -— = — 


3 
2, E7 WO 
N | y 


Photo-Engravers by Appointment to . . 
The ELECTRICAL MAGAZINE, and to al the leading illustrated pergens! 
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THE LONDON & COUNTY 
PRINTING WORKS, 


BAZAAR BUILDINGS, 
Drury Lane, LONDON, W.C. 


Printers of 

The Electrícal Magazine 
PAINTING Ad REASONARLE PAIGUE 

Engineering and other 

Scientific Catalogues 


IN THE MOST ARTISTIC 
AND MODERN TYPE, 
BY THE FINEST 
ELECTRICALLY - DRIVEN 
FINE ART MACHINES. 


Estimates Free. 


Telepho 


Telegrams: Bazaar, London. 


3] 


STOLZENBERG 


CATALOGUE 
COVERS 


on the removable leaf principle 
afford the only reliable solution of 
the very vexed catalogue question. 


VERITYS — — 


ht ime 
ўт =s 
220 a — 


— 
t -=m 
+— 


= ELECTRIC — 
SUPPLIES 


oe | 


By their means you are enabled to 
divide your catalogue into several 
sections and send the exact /eaves 
needed in response to any enquiry. 


Thus you save money in printing, 
in postage, in your own time and 
your customer's time. 


A further and equally great advan- 
tage is that catalogues so sent out 
obtain a more favourable con- 
sideration than any ordinary book, | 
no matter how well printed, on | | 
account of its smart and distinc- | 
tive appearance; our arrangements 
for printing being second to none. 
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Our catalogue files are manufac- 
tured of the best Manilla in various 
beautiful art shades. Our tints are 
distinctive and elegant, and will at 
all times make a good impression. 


A I4 


We shall be very pleased to send ^ ; ‚ Ao 
ucu specimens as supplied to lead- i жш 
ing firms апа a pattern card of He TENDER, 


our art shades of Manilla. sh: Site de R 


THE STOLZENBERG PATENT FILE Co. 


50-53, BISHOPSGATE STREET WITHOUT, 


LONDON, E.C. 
Also at Glasgow and Newcastle. 
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Special and Remarkable Offer 


to Subscribers to THE ELECTRICAL MAGAZINE for 1907 
EXTENSION OF PRIVILEGES. 


No other class journal in the world gives the same advantages to its subscribers 
as The ELECTRICAL MAGAZINE. [Ín the past it has been in the forefront of enter- 
prise in this direction, but subscribers for the 1907 issues will be < surprised at the 
services this organisation can render them. 

At the inception of the Magazine the ELECTRICAL INTELLIGENCE DEPART- 
MENT was created, through which subscribers could be supplied with the most 
up-to-date information on any matter electrical: This Department has been of great 
service to many firms and individuals who have merely paid the ordinary subscription rate 
to the Magazine and thus obtained its special privileges. We have evidence from one firm 
alone that they saved some hundreds of pounds per annum from information supplied 
by this Department as far back as 1904. The changed conditions of things, notably 
the extension of electricity supply and the growing demand for electrical. specialities— 
domestic and industrial—have caused the ELECTRICAL PUBLICITY BUREAU to spring 
into being. This organisation will be affiliated to the INTELLIGENCE DEPARTMENT 
of this Magazine. [Its principal function will be to advance the use of electricity and 
electrical apparatus at home and in the Colonies. The INTELLIGENCE DEPARTMENT 
will act as a feeder to the ELECTRICAL PusLiciry BUREAU and Subscribers 
will have these two Departments at their service. There will not be a book 
or catalogue, or an article appearing in any public paper, or, in fact, anything in the shape 
of electrical printed matter, that will not be available. ‘The special facilities afforded 
will be invaluable alike to Manufacturers, Consulting Engineers, Central Station men, 
Traders, Foremen Engineers, Students, Wiremen, and in fact everybody conected 
with the electrical industry. In addition to the above we offer all our other exclusive 
privileges. Briefly the subscription for 1907 covers the following :— 

Every issue (including special numbers) post free of THE ELECTRICAL 


MAGAZINE for 1907, 

Handsome binding cases, gilt lettered, to take the two half-yearly volumes, 

Complete and comprehensive index to each volume, 

Every issue as published of the new journal POPULAR ELECTRICITY, 

Free access to the INTELLIGENCE DEPARTMENT, 

The services of THE ELECTRICAL PUBLICITY BUREAU, 

The privilege of acquiring any or all back numbers of THE ELECTRICAL 
MAGAZINE that may be in stock, free of cost (carriage only to be 
paid by subscriber). s cH 

The Whole of the 23 bove the shove (or the United Kingdom 10/8 ; for the Colonies and Abroad, 12/6. 


| In order to СТИТУТ us to accord you the full advantages of the present | 


scheme, you must please book your subscription at once; but in any 


event you must send it on or before the lOth January. 


N.B.—The ELECTRICAL MAGAZINE will be greatly extended and improved during 1907, and will supply 
you with a valuable compendium of electrical information ш. the thought and work of the electrical 
profession and industry the world over. 

Address: ELECTRICAL PUBLISHING Co., Ltd., 4, Southampton Row, London, W.C. 


(Order Form herewith, which please fill up and post to us with your remittance.) 
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The ELECTRICAL MAGAZINE 


Special Subscrip tion Offer for 1907. 


| ORDER FORM. 
To THE ELECTRICAL PuBLIsHiNG Co., LTD., 4, Southampton Row, 


- Herewith (12/6 ne in payment of Subscription to The ELECTRICAL 
MAGAZINE for 1007, to cover the privileges embraced by special offer as per printed 


London, W.C. 


particulars opposite. 
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Hosted by Google 
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TRAINING ELECTRICAL ENGINEERS. 


Che Electrical Standardizing, Testing & Training 3netítutíon, 


FARADAY HOUSE, 
62-70, SOUTHAMPTON ROW, LONDON, W.C. 
Established 1889. Removed to New and Specially Designed Premises 1905. 
Affords a thorough Theoretical and Practicai Training, and qualifies the sons of gentlemen for appointments in 
Electrical Engineering. It is associated with more than seventy engine builders, electrical manufacturers, power 
supply stations, and railways, in order to give its students practical experience. 


Telephone No.: 9999 Central, Telegraphic Address: ** Standardizing, London.” 
A prospectus will be sent on application to the Secretary, Faraday House, Southampton Row, London, W.C. 


LEATHER 


BELTING 


JAMES HENDRY. 
BRIDGETON, GLASGOW. 


ROSS' PATENT 


SPEED REDUCING GEAR. 


SPECIALLY ADAPTED FOR COUPLING TO 
ELECTRIC MOTORS—FOR ALL PURPOSES. 
HUNDREDS IN USE. 
POSITIVE IN ACTION. ANY RATIO OF REDUCTION. | 


R. G. ROSS & SON, ENGINEERS, 
Greenhead Engine Works, GLASGOW, 


SoLE MAKERS OF RiGBY'S PATENT STEAM 
HAMMERS. 
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Telephone: 
** Thom, Patricroft.'" 69, Eccles, 


BORE HOLES FOR MINERALS, 
ARTESIAN, BRINE, AND OIL WELLS. 


Ж 


iN 


| CONTRACTOR. 


Manufacturer of all Systems of 
EARTH BORING PLANTS. 
STEAM ENGINES & WINCHES. 
BORE HOLE & DEEP WELL PUMPS. 
BOILER FEED DONKEY PUMPS, gec. 
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